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WHEN STANAVO FLIES 


Five transcontinental flights, a 6000 mile tour of Europe, a 
record trip from New York to Buenos Aires, visits to every 
important airport in the United States and South America 
—these “high spots” the astonishing record of the famous 
Stanavo “Flying Trade Mark,” the Lockheed Vega ship of 
the Stanavo Specification Board, Inc. 

When this great eagle flies, Eclipse Aviation Products func- 
tion smoothly, surely. 

In Northern cold and tropic heat; through snow, sleet, torren- 
tial rain; over the Rockies, Alps, Apennines, Andes; over land 
and ocean—always the Eclipse Starter and Eclipse Generator 
have performed as expected, have proved their reliability. 


ECLIPSE AVIATION CORPORATION 
East Orange, N. J. (Subsidiary of Bendix Aviation Corporation) 





Eclipse, Series 6,Combination Hand and 


Electric Inertia Starter with Solenoid Eclipse Voltage-Regulated Genera- 
Switch. Concentric type for radialen- ay: hy ccmmesans capacity, en- 
gines up to 1350 cu. in. piston displace- gine drive type with control box. 


ment. Also obtainable without electri- 
calattachment, for manual operation. 
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You (an Trust 


IRVIN 
--the World Does! 


This time, it’s Australia. 

















Here the camera has caught Lieut. 
Reece of the Royal Australian Air 
Force—a split second—after he has 
pulled the rip cord of his “IRVIN,” over 
the Melbourne Aerodrome 
Note the pilot chute. How—instantly 
—it has sprung to action. How—instantly 
—it holds the apex of the main Chute out 
into the line of flight, as Lieut. Reece moves 
away from the ship he has just left, thus abso- 
lutely assuring the proper deployment of the 
canopy. 
In another instant—the canopy will be fully 
inflated. Lieut. Reece will be floating gently—safely 
—to earth. 


THE PILOT CHUTE 


—product of IRVIN Engineering, pioneered by 

IRVIN research, is just one of the outstanding con- 

tributions to aerial life-saving that has made IRVIN’S 

unapproachable record of more than 500 lives rescued in 
mid-air. That has given flying the sureness of safety even 
in the direst of unforseen emergencies. 

Every IRVIN Air Chute comes from this same distin- 
guished lineage. Into it is built the far more than a decade of 
this world-wide flying and life-saving experience. Back of it 
is the engineering and inventive skill of a group of pioneers in 
parachute development devoting their efforts exclusively to pro- 

ducing the safest parachute possible to build. 

Thus has IRVIN become the Standard Life-Saving Equip- 
ment for the Air Forces of the United States, Great Britain and 
28 other governments. 


Trust IRVIN—the World Does! 


Address Our Nearest Office 

IRVING AIR CHUTE CO.,, Inc. 
Main Office and Factory AR ly 

More Than 372 Pearl St., Buffalo, N. Y. a eee” 






& 9 WEST COAST Factory and Office: 1500 Flower St., Glendale, Calif. 
CANADIAN Factory: Ft. Erie, Ont. 


Lives Saved BRITISH Factory: Letchworth, Herts, England 


to21 


AIR CHUTES 
“The Life-Preserver of the Air”’ 


























AVIATION 
March, 1932 





























Yeni me 


AUTOGIRO TAKING OFF FROM PIER 34, NEW YORK, WITH JUAN DE LA CIERVA, DECEMBER 23, 1931 (INTERNATIONAL NEWSREEL PHOTO) 
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HEmany amazing things 
that Autogiros are do- 
ing almost daily should no 
longer be appraised as 
“stunts” —they are practi- 





(Acme) 
cal examples of useful applications of the Auto- 
giro beyond the limitations of previous aircraft. 


When an Autogiro landed and took off from the 
lawn of the White House it was sensational only 
because it was the White House. Many Autogiros 
make practical use of the lawns of many estates. 


When two Autogiros land and take off from a city 
street on the Philadelphia waterfront, it is heralded 
as a “stunt” only because it is the first time a sea 
captain has been able to use an aircraft to transport 


The Autogiro Company of America is an engineering and licensing organ- 


ization. It owns and controls, exclusively, all Autogiro patent rightsin the 
United States. Manufacturing companies of high standing will be 
licensed to build Autogiros with the full cooperation of our engin- 
eering staff. . . . Present licensees are: Buh! Aircraft Company, St. Clair, 
Mich. . . . Kellett Aircraft Corp., Philadelphia, Pa. . . . Pitcairn Aircraft, 
Inc., Willow Grove, Pa... .F. W. Steere Company, Bar Building, 
White Plains, N. Y. 


AUTOGIRO COMPANY OF AMERICA « « & 


LAND TITLE BUILDING # « 4 


him to his pier. But actually it was a practical dem- 
onstration of the feasibility (with adequate pro 
visions) of using Autogiros to land passengers 
almost at the gangplank of an ocean liner. 


When another Autogiro recently landed on a New 
York pier to meet Juan de la Cierva, its inventor, 
upon his arrival from Europe, and took off again 
with him for Philadelphia, it was merely another 
demonstration of the ability of the Autogiro to 
directly link air and water transportation. 


Those who are responsible for the success of the 
Autogiro, value public interest in these demonstra- 
tions only as it is translated into an understanding | 
of how vastly the Autogiro extends the practical 
usefulness of air transportation. 


AUT RO 


PHILADELPHIA 
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D EMANDED... ror SKF’s HAVE KNOWN 
DEPENDABILITY 
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WHERE PERFORMANCE TAKES PREFERENCE OVER PRICE 


oo 

You may buy a bearing 
as a bargain but try and 
geta bargain out of using 
st, for nothing is apt to 
cost so much as a bear- 
ing that cost so little. 


DEPENDABILITY...the dominant thought 
in aviation. Nothing takes its place. This 
is true of every piece of equipment... and 
that most certainly means bearings. Year 
after year, SiG Bearings have been meet- 
ing this all-important requirement 
without any alibis. It is this assur- 
ance of known reliability that 
accounts for the use of seven HISF 
Ball Bearings on the Curtis Control- 
lable Pitch Propeller. 





Every hour in the air, SUSiF Ball Bearings 
prove their ruggedness and smooth run- 
ning qualities. Close tolerances are 
maintained as GXLGIP’s show no wear... 
need no adjustments. And above all there 
is that feeling of utmost confidence 

. DIS ’s won’t let you down. 
No wonder S30S/F Performance 
Takes Preference Over Price 
with leaders in the aviation in- 
dustry. 





SKF INDUSTRIES, INC., 40 EAST 34th STREET, NEW YORK, N. Y. 








Balland Roller Bearings 
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When 


arger Planes E ty. . 


AIR transportation has already established a tradition and a record. 
We are able now to deal with something more tangible than 
prophecy. We know that when a plane takes off, it is going some- 
where, usually with paying passengers or valuable cargo, guided along 
its way by professional operators and scientific equipment. It figures in 
important statistics both as an industry and as an accepted means of 
dependable rapid transportation. 

Where does aviation go from this point? 

In all probability it will continue as it is going now, simply extend- 
ing its range, improving its material, becoming more efficient in all its 
' activities to meet the needs of a world that looks to it seriously to solve 
many modern problems. Its chief advance will be in dimension. Larger 
planes will have to be built to accommodate larger numbers of travelers 
at lower cost for transportation. Larger planes must mean greater me- 
chanical efficiency and lower proportionate operating costs. 

The great success of the Ford tri-motored, all-metal plane, which 
pioneered the airways, plainly indicates the future Ford. Larger Ford 


planes will soon lead the way. 


FORD MOTOR COMPANY 
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HIS is the im the figures tics Branch, the Aeronautical Trade 


fourth statis- 

tical issue of 

AVIATION. 
A number of points 
are here covered for 
the first time—some of them, we believe, 
for the first time in the history of 
American aeronautics. The problem of 
preparing such a compilation grows 
more acute as the sources grow more 
varied and scattered, but the usefulness 
of the result ought also to be steadily 
increasing. It is possible to learn a 
great deal by a comparison with the 
record of past years that could not pos- 
sibly be drawn from any single study, 
however complete. 

There are a few features to which we 
want to invite special attention, because 
of our conviction that they deserve it, 
and that the information set forth and 
the conclusions drawn are of immediate 
importance and immediate use to the 
operators and manufacturers of aircraft 
in making their current decisions. 

Thus, for example, the studies of 
density of passenger traffic and of fre- 
quency on air transport lines, particu- 
larly the former. They appear on pages 
104 and 105. A glance at the maps 
will show where centers of gravity of 
public interest lie, and how successful 
the policies of the various operators 
have been in developing public pat- 
ronage. 

Of great interest to transport oper- 
ators, also, is the analysis of govern- 
mental expenditures on civil aviation 
and the relation to the development of 
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traffic in all the leading air powers of 
the world, printed on page 136. 

Builders of planes for military use, 
government officials, and the plain citi- 
zen interested in the development of 
military aviation will find on page 134 
what we believe is the most complete 
tabulation recently published in English 
of the military and naval activities of 
all the countries of the world. 

For manufacturers for commercial ac- 
count, and for distributors, dealers and 
operators of flying services we set forth 
on page 125 an examination, based on 
three successive years of close analysis 
of all licensed aircraft, into the vexed 
question of average life and of rate of 
replacement of machines in various 
classes of service. It is supplemented 
by a study, the first of its kind, of the 
classification of airplane owners and of 
the types of craft that each group has 
favored. That appears on page 126. 

After pointing with a modest degree 
of pride to a few of the high spots of 
the issue, there remain two obligations— 
to make grateful acknowledgment of 
assistance and to confess the virtual cer- 
tainty of occasional errors—we hope 
minor ones. The first obligation is a 
very pleasant one, indeed. As usual, 
our principal debt is to the Department 
of Commerce and the Aeronautical 
Chamber of Commerce. The Aeronau- 


' the extreme. 


Division of the Bureau of Foreign and 
Domestic Commerce, and the Chamber 
of Commerce have all been helpful in 
They have been generous 
in putting original material at our dis- 
posal, that we might make our own 
analyses. We are equally appreciative 
of the assistance of the National Ad- 
visory Committee for Aeronautics, the 
Army Air Corps, the Naval Bureau of 
Aeronautics, and a number of other 
government departments and offices— 
of the unstinting cooperation of the 
Canadian Director of Civil Aviation 
and of the information furnished in di- 
rect correspondence by some twenty 
foreign governments—of the efforts of 
some 700 airport managers and flying 
service operators in the United States 
who have responded to our questions 
about their own activities. The work 
could not have been done without every- 
one’s help. We hope that those who 
have helped will find the results of 
enough interest to justify the trouble 
that they have taken. ; 

It is impossible to hope that so ex- 
tensive a compilation, necessarily made 
under great pressure of time, will be 
entirely free from error. In past years 
we have been fortunate in avoiding 
errors having any important effect upon 
the conclusions, and we hope that we 
shall be equally fortunate this time. We 
shall greatly appreciate it if any reader 
will bring to our attention any slips that 
he discovers, and we shall be glad to 
correct in succeeding issues of AVIATION 
any that seem to be of significance, 
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Air transport 


How does it progress? And where most rapidly? 


HE year just passed has shown no 

very extraordinary changes in the 
air transport figures. Passenger mile- 
age increased some 20 per cent, the first 
year since 1925 in which it has failed 
to double the previous year’s record. 
Obviously, no such rate of progression 
as that could have continued for long. 
Airplane mileage made a slightly larger 
increase, the average number of pas- 
sengers in all transport flights as a 
whole (including those on which no 
passengers were carried) remaining be- 
tween two and one-half and three. The 
number of passengers carried increased 
by 19 per cent. The average haul per 
passenger was therefore almost exactly 
the same as in 1930. 

There are no official statistics in the 
United States which give an accurate 
basis for the calculation of the ton- 
mileage of mail and express. Even an 
approximation is better than no figures 
on that point, however, and an approxi- 
mation has been secured by estimating 
the average distance traveled by the 
average piece of mail on each mail route 
in each of the past five years, figuring 
the ton-mileage for each one, and sum- 
ming up to get a total. It appears that 
in the aggregate the ton-mileage repre- 
sented by passenger traffic is about 78 
per cent of the total of transport busi- 
ness, an increase from 38 per cent in 
1927. For demanding 78 per cent of 
the service, however, passengers in the 
aggregate furnished the transport lines 
with only about 21 per cent of their 
income. Roughly speaking, passenger 
traffic in 1932 was compensated for at 
65 cents a ton-mile, mai! traffic at $8 
a ton-mile. 


P3333: 









Mileage in Thousands 


Number of Passengers, 


1930 1931 


Transport operations and total flying, 
year by year 


As usual, most of the increase in mile- 
age was made during the summer 
months, and there was a slight seasonal 
drop in mileage scheduled daily during 
the winter. Contrary to what is per- 
haps a general supposition, the propor- 
tion of transport flying represented by 
mail operations did not decrease during 
the year, but remained almost exactly 
constant at .66. The nature of the non- 
mail mileage, however, changed consid- 
erably. More independents came into 
the field, and their coming was to some 
extent compensated for by the abandon- 
ment by some of the mail contractors of 
certain non-mail-carrying schedules, The 
line of division between mail-carrying 
and non-mail-carrying operators was 
more sharply drawn. 

The American-flag mileage outside 
the United States appears on the chart 
as having been almost constant for 


outsighe 


Pe PP>Ste sg esEE 
Ss S 
SSF SSR ESE 


Four years of air transport growth 


AVIATION 
March, 1932 








eighteen months. Operations are, how- 
ever, much more concentrated and car- 
ried on with more regularity now than 
in the summer of 1930. The mileage 
actually flown in accordance with 
schedule has probably increased at least 
25 per cent since that time. 


Frequency of service 


Passenger airlines in the United 
States are still on a one-trip-a-day-basis 
in most cases, as the map at the top of 
page 105 graphically reminds us. With 
a service so infrequent as that, only a 
smattering of the passengers can be 
caught, those whose desires and other 
obligations happen to coincide with the 
airline’s schedule. There are only about 
5,500 miles in the United States over 
which more than two round trips per 
day are offered for passengers. Really 
high frequency is confined to some 1,200 
miles of route, well scattered over the 
country. 

There is much less to complain of in 
respect of air mail frequency (mapped 
on page 104). It is hardly possible 
to secure better than over-night service 
on letters in any event, and two or three 
schedules a day are generally enough 
to give a close approximation to the 
best mail service that could be hoped for 
under any conditions. 

Roughly speaking, three schedules a 
day are as good for mail as six or eight 
are for passenger service over a short 
route. It is of course natural that the 
air mail map should show a better bal- 
ance, and a more uniform schedule ad- 
justment, than the passenger layout, 
since the mail lines are all under the 
central control of tle Post Office De- 
partment and can be planned as a whole. 
Most of the first-class trunk lines now 
have at least two schedules a day, and 
many of them have three. 


Passengers per route 


N the lower part of page 105 gen- 

eral is what is believed to be the 
first analysis of volume of air passenger 
traffic that has ever been prepared in 
graphical form for the United States. 
It has necessarily been based only on 
the first six months of 1931, the returns 
for the last half not yet being available, 
but a map for the whole year would show 
no great changes except for considerable 
increases in density of traffic between 
Cleveland, Detroit, and Chicago, and 
between Los Angeles and San Francisco. 
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The form in which reports are now 
made to the Department of Commerce 
makes it impossible to divide the traffic 
accurately in respect to the individual 
parts of the various lines. It has been 
necessary, for example, to assume that 
the travel on the Boeing line is uni- 
formly distributed from Chicago to San 
Francisco. The weight of the lines on 
the map, however, is not based simply 
on the total number of passengers flying 
over some part of the line. Due allow- 
ance is made for the fact that many of 
them travel only a limited part of the 
total length. The figure of passenger- 
miles, rather than that of total pas- 
sengers, has been used as a basis of cal- 
culation, and the only remaining error 
is in the assumption that on T.&W.A., 
for example, there are just as many 
passengers in the aggregate on the 
stretch between Kingman and Albu- 
querque as between St. Louis and Col- 
umbus. While some error is involved 
in such an assumption, it is not believed 
that it is very serious, or that it is at 
all appreciable except in a few cases. 
No doubt other errors have crept in at 
some points. The special value of such 
a map, however, is not in its exact 
numerical interpretation, but in that it 
permits the gaining of a general idea 
of the general mass of traffic and shows 
which territories are being best ex- 
ploited. The presentation on page 105 
will, we believe, prove admirably suited 
for that purpose. 

The width of the lines on the map 
could not be made directly proportional 
to the volume of traffic where the traffic 
was very heavy, as it would have re- 
quired blacking in so large a part of 
the map as to be very obscure. The 
weight of line used for any number of 
passengers up to ten per day is indi- 
cated-on the map itself. Beyond ten 
it was made proportional to the square 
root of the number of passengers, the 
line for 90 passengers per day, for ex- 
ample, being three times as wide as that 
for ten. The individual routes and 
parts of routes having the heaviest 
traffic are: 


Passengers carried per day 


New York-Philadelphia................. 188 
Philadelphia-Washington.................. 172 
San Francisco-Alameda (7 miles)... ..... : 57 
eS ee pe eer 53 
New York-Boston................... ho 47 
ee eae eee a eo 41 
Seattle-Bremerton (15 miles).............. 35 
Sapa a kaa, ie LEER sine 31 
erry eee ae 26 
San Francisco-Los Angeles.................. 26 


The remarkable degree to which air 
traffic is concentrated on half a dozen 
general trade routes is well shown by 
the map. The heaviest flow of all is 
along the Atlantic Coast between Boston 
and Washington. Next comes the Lake 
area, involving Cleveland, Detroit, and 
Chicago. Those two sections, together 


with two main transcontinental routes, 
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Seasonal shift of passenger travel 


the southwesterly course from Chicago 
through St. Louis and Kansas City to 
Dallas and Galveston, that northwest- 
erly from Chicago to the Twin Cities, 
and the route between San Francisco 
and Los Angeles, include all the opera- 
tions in the country that were averag- 
ing as many as seven passengers per 
day in the first half of last year. 

A comparison of traffic for the same 
period in the previous year has been 
made for a few of the major routes. 


Average number of passengers 


(carried daily) 


First half First half 


1930 1931 
New York-Boston........... 34 47 
New York-Washington....... 0 172 
New York-Chicago.......... 0 21 
Cleveland-Detroit......... ; 72 53 
Cincinnati-Chicago.......... 15 6 
Chicago-St. Paul............ 12 22 
Kansas City-Los Angeles... .. 19 13 
Los Angeles-San Francisco... . 42 26 
San Francisco-Alameda...... . 211 57 
Miami-Havana.............. 20 31 


There has been a general falling off 
in traffic on the routes that were ost 
popular in the early part of 1930, such 
as Cleveland-Detroit and Los Angeles- 
San Francisco, and new favorites like 
New York-Washington and New York- 
Chicago have come to take place among 
the leaders. It appears, however, that 
that trend is in some instances being re- 
versed. Thus, the traffic between Los 
Angeles and San Francisco rose to a 
high of 80 passengers per day average 
over the last half of 1930 and dropped 
to one-third of that figure in the next 
six months. Since then two new lines 
have been started, and there has been 
a decided improvement in _ traffic. 
Whether or not it has yet regained the 
level of eighteen months ago cannot yet 
be determined. 

Aside from the extraordinarily light 
passenger traffic on many of the lines 
which have long been in operation, per- 
haps the most surprising feature of the 
map is the heavy movement of pas- 
sengers to the south. Only six or eight 
routes in the United States exceed that 
between Miami and Havana in the num- 
ber of passengers carried per day, and 
the line from Brownsville to Mexico 
City ranks well up above the majority 
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of those in the continental United States 
in traffic density. 

On the whole, the extreme concentra- 
tion of traffic on a few routes is dis- 
tinctly encouraging. What has been 
done on a few routes can, in due course 
and with more or less similar methods, 
be done elsewhere. With an average 
of 172 passengers each day between 
New York and Washington it is ridicu- 
lous to suppose that 53 on the Cleve- 
land-Detroit run, or 26 between St. 
Louis and Chicago, even approach the 
limiting possibilities of the territories. 
Still more absurd are the lines on the 
map showing one or two passengers a 
day over a number of routes, both east 
and west, of excellent traffic possi- 
bilities. 


Group ownership 


HE maps on page 104 showing 

ownership and frequency of opera- 
tion of the air mail lines and of a 
limiting group of passenger lines, speak 
for themselves. In the case of the pas- 
senger lines only the five operators who 
fly the largest mileage within the United 
States each day have been included. 
The passenger map is particularly strik- 
ing as a reminder that, although the 
allocation of routes by the Postmaster 
General has been effective in eliminat- 
ing most of the direct competition 
among the major operators for pas- 
senger business, there remains a vast 
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Air mail development and performance 
(Discussion on page 108) 


amount of indirect competition. There 
are only a few instances in which two 
lines run in direct parallel from one 
city to another, but in many cases, par- 
ticularly in the eastern and southern 
parts of the country and on the trans- 
continental runs, it is possible to travel 
between two cities 600 miles or more 
apart by two or more routes not differ- 
ing by over 20 per cent in mileage. It 
is sometimes the case that the total dis- 
tances to be covered from starting point 
to terminal by the direct and the “round- 
about” air routes are more nearly the 
same than are the mileages of the two 
railroads most directly competing over 
the same route. 
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Ai MAIL operations and traffic dur- 
ing 1931 followed a course in 
decided contrast to the general trend 
of business for the year. An increase 
in scheduled mileage as great as was 
made during the two preceding years 
is recorded. Most of the increase was 
due to increased frequency of service 
on long-established routes, such as the 
New York-Chicago-San Francisco. A 
number of new routes, most of them 
short, were opened. After the usual 
drop in February the rise was unin- 
terrupted until the suspension of several 
summer services in September caused a 
slight set-back. Air mail compensation 
reached a new high in August, but 
unusually bad flying weather during the 
last two months of the year reduced the 
gains. 

Minor fluctuations in the curves are 
frequently due to the varying lengths of 
the months, February is always a bad 
month because it starts with a 10 per 
cent handicap as against January. 
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Seasonal variation of air mail 
poundage (per month) since 1928 
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Service and patronage 


October, fitting in between two 30-day 
months, always looks relatively good. 


Rate of traffic increase 


The curve of air mail poundage con- 
tinued to rise smoothly at a modest 
rate throughout 1931 with only the ap- 
parently unavoidable drops which have 
occurred in February and November 
for the past four years. Poundage in- 
creases are much more evident in the 
seasonal chart. The curve for 1931 
maintains a position well above any 
preceding year for every month except 
December. This is only the second 
instance in four years where the 
monthly total does not show an in- 
crease over the figures for the same 
month of the preceding year, and it sug- 
gests that Christmas shipments, many 
of them sent by air mail only for the 
sake of novelty, are playing a diminish- 
ing part. Monthly increases ranged up 
to 33 per cent above the corresponding 
1930 levels. The total poundage flown 
during 1931 exceeded 1930 by more 
than 12 per cent, while total payments 
to contractors were 35 per cent greater 
than during the previous year. It 
would be difficult to find an equal to 
this increase in the general business 
activities of the year 1931. 

The curve of average compensation 
per pound carried, competing with that 
for scheduled mileage in steepness of 
its climb during the year, is unfor- 
tunately of relatively negligible interest. 
Numerous new schedules and feeder 
routes carrying only small mail loads, 
account for the recent rise in pound 
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Domestic ait meri] 


have grown steadily 


compensation. Income per mile, a more 
adequate financial gauge, has dropped 
steadily to a poitit below the base of 
its phenomenal rise in June of 1928, 
when air mail rates were first reduced. 
At the end of 1931 the per-mile average 
is lower than at any time in the previous 
three and a half years. 


Falling income per mile 


The revision of rates that the Post 
Office Department made on Jan. 1 will 
produce another sharp drop, probably 
to below 60 cents a mile. Already it is 
down to barely half the peak figure of 
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Mail carried by routes for 1931 
































Total weight of mail Average Average com- 
Per cent of dispatched (pounds) weight per Amount paid pensation per 
Actually scheduled mile- - — scheduled to mile flown 
Scheduled flown age flown 1931 1930 trip contractor 
American Airways 1931 1930 
1. Boston-New York................... 261,555 227,592 87.1 135,730 124,925 196 $154,244.69 $0.68 $1.24 
Se CREE IOP ELECTR TREE 21,012 14,671 69.8 ae. Sépipbane 14 9,022. 66 0.62 janie 
2. Chicago-Memphis................... 472,928 437,549 92.6 66,424 61,370 575 262,130. 28 0.60 0.56 
20. New York-Fort Worth?............... 1,251,182 1,121,233 89.6 208,091 143,822 266 698,825.06 0.62 0.41 
21. Dallas-Galveston.................... 244,945 233,233 95.1 37,263 36,410 51 139,799.03 0.60 0.48 
22. Dallas-Brownsville................... 406,301 395,092 97.3 84,012 89, 404 115 248,585.91 0.63 0.69 
23. Atlanta-New Orleans................. 356,370 341,957 95.9 100,876 109,906 138 215,809.76 0.63 0.58 
24. Chicago-Cincinnati.................. 403,387 375,652 93.2 83,222 77,210 114 243,955.77 0.65 0.34 
29. New Orleans-Houston................ 236,170 230,085 97.4 51,198 52,461 70 111,825.38 0.49 0.23 
SR SIs oc oF ek ccc veces pes 1,352,233 1,239,050 91.7 319,914 305,656 353 743,398.05 0.60 0.23 
33. Atlanta-Los Angeles................. 2,019,786 1,888,829 93.6 240,380 46,347 329 1,645,928.71 0.82 0.90 
een os San eRe 7,025,869 6,504,943 92.5 1,228,492 1,047,511 4,473,525. 30 0.69 0.51 
Eastern Air Transport 
19. New York-Miamit................... 3,489,848 3,244,999 92.8 938,657 649,999 469 1,974,404. 89 0.61 1.02 
National Parks Airways 
26. Great Falle-Salt Lake City............ 648, 147 634,909 98.0 62,747 63,499 54 365,668. 25 0.58 0.46 
Northwest Airways 
9. Chicago-Pembina.................... 1,478,431 1,422,430 96.2 276,091 225,133 286 912,557.50 0.64 0.66 
Pennsylvania Air Lines 
11. Washington-Cleveland............... 466,044 388,804 83.5 91,111 65,012 cha 171,151.36 0.44 0.90 
‘Transamerican Airlines 
27. Bay City-Chicago................... 1,241,322 1,151,721 92.7 181,352 184,774 296 612,711.65 0.53 0.48 
‘Transcontinental & Western Air 
34. New York-Los Angeles............... 3,426,668 3,073,728 89.6 587,624 48,652 573 1,810,894. 68 0.59 0.39 
‘Western Air Express 
4. Salt Lake City-San Diego............. 1,042,679 1,028,007 98.5 638,616 856,757 875 930,486.97 0.90 1.71 
12. Cheyenne-Albuquerque-Amarillo....... 353,174 339,507 96.3 107,209 89,399 147 201,625. 37 0.59 0.57 
33. Albuquerque-El Paso®................ 67,200 66,096 98.3 TAae > ¥sanames 103 52,269.09 0.79 - 
REE gst ec ee ge ee ene ge 1,463,053 1,433,610 98.0 748,948 946,156 1,184,381. 43 0.83 1. 56 
United Air Lines 
SE eae 1,856,326 1,673,011 90.3 511,452 439,050 350 1,193,209. 40 0.71 0.91 
5. Salt Lake City-Seattle................ 1,283,230 1,217,227 95.0 347,082 395,717 475 951,541.48 0.78 0.93 
8. Seattle-San Diego.................... 1,386,172 1,340,103 96.8 400,715 289,045 365 891,102.09 0.67 0.88 
17. New York-Chicago.................. 2,087,185 1,813,590 87.0 1,709,810 1,693,964 668 1,483,056. 51 0.82 1.08 
18. Chicago-San Francisco............... 4,204,365 4,088,665 97.5 1,807,535 1,955,145 900 3,747,952. 83 0.92 1.41 
Date te de ass og hoe vi bas 10,817,278 10, 132,596 93.5 4,776,594 4,688,893 8,266,862. 31 0.82 1.13 
United States Airways 
30. Kansas City-Denver*................. 200,192 188,568 94.5 Es Gheaseus 35 75,427.20 0.40 
NN is on cciciian ed vodeiiatacue? 30,285,139 28,205,943 93.1 9,005,079 8,003,653 $19,860,050. 54 0.70 0.88 
1 Inaugurated Aug. 1, discontinued Sept. 30. 2 Includes route 16 from Cleveland to Louisville, with which it consolidated June 1. * Includes route 28 from 


St. Louis to Omaha, with which it consolidated May 15. 


the winter of 1929-30, and a third lower 
than at the time when the Watres Act 
was passed to put the air mail business 
on a sounder footing. The average in- 
come to the mail contractors, per mile 
flown, was 17 per cent lower in 1930 
than in 1929, and 20 per cent lower in 
1931 than in 1930. It seems likely that 
there will be a further drop of around 
15 per cent in 1932. An extraordinarily 
high rate of increase of operating effi- 
ciency is required to keep up with any 
such rate of fall of income as that. 
When compared with 1930 figures, 
the average weights per scheduled trip 
at first glance show little progress, for 
less than 100 lb. of mail were averaged 
on each trip by six routes. Since, how- 
ever, one of these was a branch main- 
tained largely as a passenger service 
for two months during the summer, and 
another is a feeder route of only six 
months existence, the 1931 score is 
virtually four routes as compared with 
the 1930 total of six. These four 


routes were also in the low poundage 
-group in 1930. The other two routes 





4 Includes route 25 from Atlanta to Miami, with which it consolidated April 1. 


‘Inaugurated June 5. 


passed the 100 lb. mark during 1931, 
one with an average of 575 Ib. of mail 
each trip. 

The routes having the highest aver- 
age mail loads in most cases show a 
drop from their figures of the two previ- 
ous years. The Boeing line, for ex- 
ample, has averaged only 900 Ib. per trip 
in 1931 as against 1,355 in 1929, al- 
though the total weight of mail handled 
has increased. The reason, in that case 
and in others, is of course the increased 
frequency of schedule made possible by 
the mingling of passenger and mail 
loads. Very high mail loads are not as 
important now as when there were no 
passengers to help fill the ships. 


Divisions of traffic 


OMPARISONS of traffic and com- 

pensation on individual mail routes 
between 1930 and 1931 are complicated 
by the numerous extensions and con- 
solidations. However, an equable basis 
for comparison has been achieved by 
totalling the 1930 figures for the two 





5 Inaugurated Aug. |. 


routes which became one during the 
past year, as for instance the New 
York-Atlanta and Atlanta-Miami routes 
which now are covered by Route 19. 

The Watres Act, which had already 
begun to show its effect in 1930, to- 
gether with extensive consolidations in 
the operation of the routes, is respon- 
sible for the changes observable, the 
most striking of which is a definitely 
increased uniformity of compensation. 
While in 1930, $1.80 was remarkable 
as the highest average compensation re- 
ceived, for the year just ended only two 
contractors averaged half that sum per 
mile flown. On the other hand, the 
bottom price received by any route dur- 
ing 1931 was 40 cents, and only two 
other routes averaged less than 50 cents 
a mile, while the 1930 low was 23 cents, 
averaged on two routes, with six others 
receiving less than half a dollar per 
mile flown. 

Increases in mail poundage over 1930 
are due in the case of many routes, 
notably New York-Fort Worth, New 
York-Miami and Washington-Cleve- 
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The air mail and the 
federal budget 


land, to extensions of route and con- 
solidation with others resulting in a 
great increase in territory served. 
However, large traffic increases are 
observable in routes such as the Chi- 
cago-Dallas, Boston-New York, and 
Seattle-San Diego, substantially the 
same during the past two years, while 
only eight routes showed any decrease. 
These were of more than 12 per cent 
in the single instance of the Salt Lake- 
San Diego route, which felt heavily 
the competition of the two new trans- 
continental runs established late in 
1930. That the drop should not be laid 
to any decline in West Coast interest 
in air transport is evidenced by the 
record of the Seattle-San Diego route, 
which in 1931 carried 38 per cent more 
mail than it carried during the preced- 
ing year. . 

The four largest operators accounted 
in the aggregate for 87 per cent of the 
mail poundage flown, but received only 
83 per cent of the total compensation. 
Their average pay per pound was only 
three-quarters of the average for the 
five smaller companies holding mail 
contracts. 


Regularity of service 
(See also chart at top of page 103) 


Regularity of air mail service, as 
indicated by the ratio of mileage 
flown to mileage scheduled, shows 
little change from 1930 figures. Slightly 
better than for any year since 1925, 
the current ratio is still below the 
level at which it was maintained when 
the air mail was under government 
operation and when there was little 
or no night flying. Consideration for 
passenger comfort and safety on the in- 
creasingly large number of routes not 
limited to mail service helps to account 
for this condition, yet it is surprising 
that all the work done on blind flying 
in the last few years has not yet shown 
more definite effect on the reliability 


100 
98 
96 
94 
92 


Per Cent 


86 





: 3S 


Dec: 


ens 
o a  ] v 
= <=. = 5 


The regularity varies with the 
seasons (percentage of scheduled 
mileage actually flown) 


figures. More favorable flying weather 
and topography serve to promote higher 
percentages of regularity in some parts 
of the country than in others. How- 
ever, the Great Falls-Salt Lake City 
and Chicago-Pembina routes, to men- 
tion two passenger-mail routes which 
are handicapped by average weather 
conditions and terrain, achieved records 
of regularity of over 96 per cent, 
rivalling those of the days of govern- 
ment operation. Also, nine out of 
thirteen routes scoring over 95 per 
cent regularity carried passengers as 
well as mail. 


Accident rates 


N SPITE of two very dramatic trans- 

port line accidents, in each of which 
a number of lives were lost, the safety 
record of American aviation was better 
in 1931 than in any preceding year. 

There has been a great deal of argu- 
ment about the best way of presenting 
accident statistics. Sometimes they are 
given in fatalities for airplane miles 
flown, which is absurd, since it counts 
a twenty-passenger machine and a five- 
passenger machine as equal. Another 
commonly used method is to give acci- 
dents in terms of numbers of passengers 
flown, which is better, but still not good, 
for it assumes that the hazard of a trans- 
continenta! trip is no greater than that 
of one across Puget Sound. The only 
really reasonable figure for passenger 
hazard is the number of fatalities per 
1,000,000 passenger-miles. That is the 


Transport accident record 


Pilot fatalities per million miles flown 
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te OLE TERED 1.38 Average, 1922-1926 1.08 
SEER Sep ee 0.40 Average, 1927-1931 0.44 
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BG aihey-n: 5 ane en 0.59 _ SoA eae 0.24 
Spee pa See le os cductacdas 0.22 
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one figure that tells the traveler by air 
how small are his chances of being 
killed or injured in a million miles or 
any other given amount of flying. On 
that basis the passenger death rate on 
transport lines in 1931 was 10 per cent 
lower than in any previous year. As 
will be noted from the table on page 138, 
the American accident record in recent 
years is distinctly better than that of 
any European country except the 
Netherlands. 


Improving pilot safety records 


Pilot hazards have been studied from 
two points of view. First, the death 
rate among transport pilots has been ex- 
pressed in terms of millions of miles 
flown. The pilot rate just about equals 
the best record of any previous year. In 
the last two years there has been ‘sur- 
prisingly little difference between the 
fatility rates for passengers and for 
pilots, considering that the pilot figure 
includes a large amount of mail flying, 
at night or in bad weather, where no 
passengers are carried because it is con- 
sidered too dangerous. 

The second system of rating pilot 
hazards is the one favored by the insur- 
ance companies. It calls for the de- 
termination of a straight death-rate, or 
per cent of exposed personnel killed per 
year. That curve of course includes all 
pilots, private and professional, not 
merely those of transport lines. It, too, 
shows a notable improvement. The 
general safety of flying for the whole 
body of pilots shows an increase of 50 
per cent over the best previous record, 
and about 280 per cent over 1928. Even 
if allowance be made for about 5,000 
pilots who do not fly civil aircraft with 
any frequency, the average death-rate 
among those actively engaged in civil 
flying is only about 1.5 per cent. 

It is believed that the general prac- 
tice of life insurance companies in im- 
posing additional loadings on the pre- 
miums for policy holders engaged in 
aviation is based on an assumption of a 
considerably higher special aviation 
hazard than these figures show to exist. 
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y —_ con- 

struction has 
continued with aston- 
ishing regularity. 
For five years the total number of com- 
mercial and municipal fields has been in- 
creasing at an almost constant rate of 
200 per year. Furthermore, the two 
classes continue to gain ground at about 
the same rate. After the effects of the 
1928 spurt in municipal airport con- 
struction, largely due to the Lindbergh 
tour, had subsided, the commercial fields 
slipped into the lead. They still keep 
it, although always by a very small 
margin. It is encouraging to find that 
in spite of hard times, and of unfavor- 
able financial reports from many of the 
existing ports, capital can still be found 
to open new ones in favorable locations. 

At the same time it has become evi- 
dent from a survey conducted by Avia- 
TION, and reported on page 113, that a 
considerable number of these fields 
listed by the Department of Commerce 
are in fact virtually inactive. For the 
country as a whole, it is probable that 
about 15 per cent of the airports are 
that only in name. Some of them no 
longer present even a landing surface, 
while many others are sonly auxiliary 
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Airports and airways 


fields with no permanent facilities for 
storage or servicing. The number of 
ports in really fit condition probably is 
somewhere around 1,100. 

The intermediate fields of the Depart- 
ment of Commerce and the marked 
auxiliary fields have both shown good 
increases during the past year, the 
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latter reversing a long-continued down- 
ward trend. 


Airport density 
The map which is presented herewith, 
showing the geographical distribution 


of American airports, shows a more or 
less satisfactory situation in the north- 






Status of airports and landing fields by states, Jan. 1, 1932 
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eastern part of the country. Naturally, 
airports are closest together where the 
largest number of centers of dense popu- 
lation exist, and where topography or 
culture or conditions of land ownership 
make natural landing fields few and far 
between. New England and the Mid- 
dle Atlantic states satisfy both condi- 
tions, and there is a solid block of 
states, including everything north of 
Washington and the Ohio River except 
Vermont and Maine, that have at least 
one port for every 600 sq.mi. of area. 
No other state fulfills that condition, 
which is as a matter of fact a very 
modest one. To provide reasonable 
safety in bad weather flying for the 
itinerant pilot, or in the event of forced 
landing, there certainly should be at 
least one landing field every 25 miles in 
every direction. To attain that position 
we must have at least one field for every 
500 sq.mi. of area. Only ten states have 
so far closely approached that figure. 

Few of the states west of the Missis- 
sippi approach it even remotely. Only 
two in that area, California and Okla- 
homa, have as much as one landing field 
for every 1,200 sq.mi. of area. Only 
six have as much as one for every 2,000, 
although to have only one field for every 
2,000 sq.mi. means on the average that 
the nearest airport is 20 miles away. 
There are sure to be some points, in 
such a case, from which it is necessary 
to go at least 40 or 50 miles to reach 
a field. Yet that is the situation of 
states as populous and as free from 
desert or dense forest as Nebraska, Mis- 
souri, South Dakota, and Minnesota. 

The standard that is reached by only 
eight states west of the Mississippi is 
attained by every single state to the east 
of that river except Kentucky and Mis- 
sissippi. 


Activities and improvements 


Y COURTESY of the Aeronautical 

Chamber of Commerce, we have 
been able to examine the originals of 
the quarterly questionnaires submitted 
to the Chamber, and to tabulate the data 
that they contain. Only a relatively 
small number of airports furnished re- 
ports, an average of 85 in each quarter, 
but they include a good proportion of 
the most important fields and certainly 
they average a larger amount of activity 


Airport summary 


Total number of airports from which reports 


a vhi run teeehenanbdlne cae 150 
Average number reporting each quarter... . . 85 
Average number reporting at least one tran- 

sient plane departure daily.............. 28 
Average number having at least five sight- 

seeing and miscellaneous flights daily... . . 36 
Average number selling at lest 10 gal. of 

ED jie taeume tutes kSeime as « 53 
Average number showing a profit........... 21 


Total number of transient plane departures 
asses os ddcbdiesedvanives cote 
Total number of sightseeing and miscel- 
laneous fixed base take-offs in 1931...... 502,148 
Based on surveys by the Aeronautical Chamber 
of Commerce. 


57,086 


100 


300 


100 





1927 1929 830 1931 


Numbers of airports in operation, 
by classes. 


than do the entire group of American 
airports, taken as a whole. 

Taking that into account, the amount 
of operation shown is astoundingly 
smal!, and the tabulated figures confirm 
the conclusions drawn from our own 
airport survey on page 113. Roughly 
speaking, only one-third of the fields 
reporting have as many as one transient 
plane arriving each day on the average. 
Less than half report as many as five 
local flights per day, and only about 
two-thirds sell as many as 10 gal. of gas 
a day. With so meager a level of 
activity, it is not surprising to find that 
only about a quarter claim to be making 
an operating profit. 

The total number of transient depar- 
tures reported for the year shows an 
average of a little !ess than two per day 
per port, some fields of course running 
up to ten or more. If it be assumed 
that the fields reporting represent 10 
per cent of all American airport activity, 
which appears to be a fair estimate, the 
total number of cross-country flights 
during the year can be worked out at 
about 570,000. If 8,500 planes be in 
operation, and on page 121 we conclude 
that that is the most probable figure, 
they must then be averaging about 70 
cross-country flights each per year—not 
an unreasonable figure, although a little 
higher than we would have been in- 
clined to expect. Applying the same 
system of calculation to loca! flights 
gives an estimate of 600 per airplane per 
year. When read in conjunction with 
the analysis on page 114 that figure 
seems high, but if we take account of 
the machines regularly used in teaching, 
and making several hundred short 
flights each month, it appears quite rea- 
sonable. 

Though the average number of ports 
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Department of Commerce airway 
development. 
(See page 111) 


that can be considered as reporting for 
the year as a whole is only 85, 150 fur- 
nished some information on their current 
status for at least one-quarter, and an 
encouragingly large number of them 


Special appropriations for weather 
service on civil airways 


Fiscal year Fiscal year 
ending June 30 ending June 30 
ERR $75,000 i ee $710,080 
Ser eee 120,000 eee 1,272,660 
See 243,500 a 1,709,340 

Se csxencsnbae *1,457,440 


*Not yet appropriated by the present Congress; 
this amount contained in repori of the Committee 
on Appropriations following hearing. 
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Airway and aerological observing stations. 
(See page 111) 
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were engaged in development work of 
some kind. Forty-three were increas- 
ing the area of the landing field, 25 
were adding runways, 50 were adding 
lighting equipment or improving what 
they already had, and 44 were increas- 
ing their hangar space. Although the 
ports that are engaged in such work 
are much more likely to make report 
than those that are not, it is fair to 
estimate from these figures that at least 
one-fifth, and perhaps a quarter, of the 
active airports have undertaken some 
improvement of their facilities in 1931. 





Servicing 


Ypres ee 7 survey of servic- 
ing operations of the last three years 
has been attempted, but so few operators 
were able to furnish figures in com- 
parable form for the entire period that 
the results were somewhat unsatisfac- 
tory. The general indication is that 
the amount of servicing work increased 
by some 50 to 80 per cent in 1930 over 
1929, and in 1931 dropped back about 
10 to-20 per cent. As would be expected 
in view of the effort to keep old planes 


operating, servicing has perhaps held 
up better than any other type of 
aeronautical activity except air trans- 
port. The aggregate gross income for 
servicing work in 1931 (not including 
work done by operating companies on 
their own machines) may be estimated, 
quite roughly, at $3,500,000. 


Airway development 


IRWAY development has gone on 

normally during the past year. 
Almost half the total mail route mileage 
is now lighted. The installation of radio 
broadcast stations is also progressing 
at a normal rate of about ten each year. 
There is now one for every 75,000 sq.mi. 
of the United States, which permits of 
their being spaced 300 miles apart on 
the average in all directions. Radio 
beacon work slowed down in 1931, after 
having been sharply accelerated in the 
previous year. The number of range 
stations will still have to be increased 
by 400 per cent to take care of all 
American airways. 

In lighting work the tendency to in- 
crease the spacing of the beacons con- 
tinues. In 1927 there was a beacon 
operating for every three and a half 
miles of airway. At the end of 1931 
the average distance is 11 miles, an in- 
crease of 2 miles in the last year. In 
the last two years beacons have been 
added at the rate of only one for every 
13 miles of newly-lighted airway. 

The Budget estimates for 1933 show 
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the first decreases that have ever been 
made in the amounts allowed for airway 
development and for aircraft regulation. 
The change in the allowance for regula- 
tion, which has_ been practically 
stabilized at $1,300,000 a year for the 
last two years, is small. The cut from 
airway development, which takes almost 
seven times as much money as the De- 
partment’s regulatory work, is more 
drastic. 


Weather bureau 


LTHOUGH the 

number of air- 
way meteorological 
stations has continued 
its increase in 1931 
with almost as high 
a rate as in the two 
years preceding, the 
present allotment of 
funds for airway 
meteorological work 
does not permit of anything like com- 
plete coverage of the problem. There is 
still only one meteorological station for 
every 7,000 sq.mi. of the continental 
United States, or about one every 90 
miles in all directions. Considering only 
the established transport routes, there is 
approximately only one station for every 
90 miles of airways. The 13 per cent 
cut in the new budget, as compared with 
the 1932 appropriation, will make any 
increase of facilities in the next 
eighteen months extremely difficult. 





The National Advisory Committee for Aeronauties 


LTHOUGH demands on the Na- 
tional Advisory Committee for 
services and publications continue to in- 
crease, the Budget estimate for the com- 
ing year shows a drop. Only once be- 
fore in the last ten years has the amount 
available for the Committee’s general 
work, excluding new buildings, been re- 
duced below the previous year’s figure. 
During 1931 the staff at Langley 
Field continued its growth, unbroken 


Appropriations and personnel of N.A.C.A. 
Employees at 


Total Langley Field 
Fiscal year appropriations Laboratories 
CUR ne.s.p-aiieiednn ee $225,660 53 
COP cs ssckesestuns 307,000 77 
(Oy cas dither 470,000 107 
CG s a bbc tesseen 534,000 121 
EO Ae Oe 513,000 141 
1s stchda das eucean 550,000 156 
1G ce nGmbass os aus 628,770 177 
19s et ene sewed *1,508,000 197 
tte Sf oem eres AR *1,321,000 236 
he ee 1,050,070 270 
199M. wictnodeaeiibece 1,012,3104 ca 


*Material increase includes $763,000 in 1930 
$435,000 in 1931 for construction of full scale wind 
tunnel, seaplane channel, and heating plant. Amounts 
available for general purposes, $745,000 for 1930 and 
$886,000 for 1931. 


1Tentative only. 


since the laboratories were founded. 
The increase of staff, however, has been 
considerably less than the increase in 
the amount of work completed for dis- 


Publications of the N.A.C.A. 
Tech- Air- Total 
Tech-- Tech- nical craft Copies 
nical . nical memo- circu-  distri- 
reports notes randums lars buted 





a 21 51 67 — 36,870 
SaG...cs 37 52 on 37,209 
a 19 49 re 35,884 
906... 24 47 26 39,207 
a.. 17 52 38 55,636 
Waan.. & 30 50 23 70,663 
1929 35 28 52 19 104,076 
1930 32 30 54 25 112,010 
1931 39 aa 55 25 112,687 
Technical Reports § Technical Notes 
Originating Originating 
with All other with Allother 
N.A.C.A. sources N.A.C.A. sources 
1923..... 8 13 ih 40 
1924..... 10 13 15 22 
ao 8 14 12 7 
0906... 08 14 13 19 5 
|. ae 17 11 10 7 
GOs awe 15 5 20 10 
FO was 20 15 19 9 
Eee 17 15 19 1 
po ae 27 12 35 9 


tribution to the aeronautical industry. 

Although, of course, too much stress 
must not be laid on the number of the 
reports published, since they vary 
greatly in the amount of work required 
and in their individual value, it is of 
interest to note that the total number 
of publications from the Committee’s 
laboratory was 60 per cent larger in 
1931 than in any previous year. In 
spite of depression, the public demand 
for the publications has increased rap- 
idly, and only by careful limitation and 
pruning of the mailing list was the 
number of copies distributed kept 
within its present limits. 
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Schools, services, and miscellaneous flying 


How much flying? 


HE 1931 survey of flying school 

activities has been limited to the 
Class A group, including only the 
Department of Commerce approved 
schools and a few outstanding schools 
which do not have that rating. Of the 
28 approved schools, 21 furnished data 
for AvIATION. Returns from a total of 
35 schools are included in the survey. 

Prominent features of the 1931 
reports are the continued downward 
trend in the tuition fees and in the 
number of students enrolling. Other 
figures closely approximate those for 
1930. Most of the students still aim to 
secure employment as_ professional 
pilots, but the proportion reported as 
planning to buy private machines is 
nearly double that in 1929 or 1930, 
which is a good sign. About 15 per 
cent of all students are reported to be 
learning to fly merely as a general ac- 
complishment, without any idea of mak- 
ing any immediate use of it,—a class 
quite negligible in previous years. 

The reaction of the schools to use of 
the very light type of plane for student 
instruction is illuminating. Including 
a number of Curtiss-Wright units, 26 
schools used them in dual instruction 
and had good results. One reported a 
strong negative reaction to the type. 
Another used a light machine merely as 
an inexpensive medium for accumula- 


And what kind? 


ting air time, not for instruction. 

The number of new students enrolled 
during the year was less than half of 
the number for the year before. In- 
structors per school dropped from an 
average of 2.1 to 1.7, and the in- 
structors’ load increased. Each one had 
to handle an average of 25.3 students 
during 1931, as compared with 21 in 
1931 and but 14 in 1929. Student per- 
mits dropped again, from 18,000 to about 
16,000. If the schools reporting may be 
taken as representing about 40 per cent 
of all flying school activity, which is 
probably a fair estimate (see discussion 
on page 113), only about 25 per cent 
of those receiving permits reached the 
stage of taking formal flying instruction. 
For the two previous years it is esti- 
mated that about 50 per cent entered 
schools of some sort. Obviously, the 
man who takes a student permit merely 
so that he can legally handle a dual 
control on occasion, and who keeps his 
student permit alive from year to year 
without ever having any idea of entering 
a school or qualifying for a pilot’s 
license, is becoming an increasing factor 
in the situation. 


Tuition fees much lower 


The tuition fees dropped for each 
type, of course. They are off, on the 
average, about 20 per cent from a 


Tabulation of flying school questionnaire answers 


1929 1930 1931 
Total number of poliools reporting. ..... 0. ccc cce ccc csc cccccccscees 13 36 35 
Number of schools having operated at least since 1925................... 6 3 2 
Average number of flying instructors per school............-........+45- 3.3 2.1 1.7 
Average number of ground instructors per school....................0.- 4.6 3 2.8 
Average number of graduates per school since starting operations......... 225 142.9 99.7 
Average number of graduates from transport course..................... 2.3 59 6.0 
Average number of graduates from limited commercial course............ 13.0 22.4 20.0 
Average number of graduates from private course....................465 23.0 28.1 27.2 
Total number of students enrolled....... 2.2.2.0... 6c cece cece ceeeece 1,130 3,553 1,546 
Average number enrolled per school..............-.2.2ceeeeeeeececees 87 98.6 46.6 
Average maximum number of students under instruction at any one time 55 50.6 36.3 
Median charge for transport course*.................... cee ceececceece $4,100.00 $3,837.50 $3,250.00 
Median charge for limited commercial course*.....................-0055 $1,300.00 $1,197.50 $922.50 
Median charge for private course*........... 0.6.2.0 eee cece eee c cence $550.00 $475.00 $375.00 
Median estimate of school operators of percentage of students planning to 
secure employment.as transport pilots......... 0°... 6.6060. c cence eee 55 65 55 
Median estimate of percentage looking forward to employment in the air- 
craft industry, but with only incidental piloting...................... 20 15 15 
Median estimate of percentage planning to purchase private airplanes... . . 10 8.5 15 
Median estimate of percentage learning to fly simply as an accomplishment, 
without any intention of putting it to direct and regular use............ jes. ce 15 
Number which rent planes to graduate students........................ ieee 34 9 
7.4 


Average number of planes used in instruction, per school 


*The median is slightly superior to the ordinary arithmetical average as a means of dada the trend in 
such 4 figure as this. Those of our read ers who are not familiar with the term and its use can consider it as 
being the average charge, from which it would differ only slightly. 





year ago. The rate of decrease during 
1931 averaged about double that during 
1930. Despite the lowered fees the total 
student enrollment reported dropped 
more than 50 per cent from 1930. 

It is surprising, in view of almost 
universal price-cutting by the schools, 
that there was no increase in the 
practice of allowing instruction on a 
pay-as-you-go basis. Also, there is a 
distinct drop in the number of schools 
renting planes to graduate students 
wishing merely to accumulate time. A 
year ago practically all of the schools 
reported that they rented machines to 
graduates, but this year only 25 per 
cent are doing it. 

A conservative estimate places the 
gross income of the 35 schools at about 
$1,211,000. If we consider these schools 
as about 40 per cent of the total, allow- 
ing for the fact that the average school 
in the remaining 60 per cent charges 
lower tuition fees than those repre- 
sented in our survey, the total income 
for flying schools for the year was 
about $2.500,000. 


Operations survey 


N PREPARING a general survey of 

flying activity in the United States 
and of the purposes for which airplanes 
are being used, we have had two pri- 
mary sources. Every owner of aircraft 
is required to submit a semi-annual 
operations report to the Department of 
Commerce, and many of our conclusions 
are drawn from those reports. We have 
supplemented them with a general ques- 
tionnaire on operations to all the air- 
ports in the United States, which fur- 
nished the material for the large table 
on the opposite page. 

The department’s figures provided 
the data for the smaller table in this 
department and the “pie chart” that ac- 
companies it. Almost all the figures in 
that survey are put upon a percentage 
basis, as lack of time prevented a com- 
plete examination of the records. The 


proportions are.based on a study of the 
operating reports on about 600 planes 








bee ee VO 


ct 


sev wnrwwnwnmn ww OD 


'iw ee OD 


wm 


' 2) @ Reh eeer | OW eh 


+ © = § GD bete OD 


wm Oo Oo 








AVIATION 
March, 1932 


located in the northeastern United States. 
With minor exceptions, however, the 
conclusions drawn from that group 
would apply with satisfactory accuracy 
to the country as a whole. 

The most striking fact that emerges 
from all this work is the concentration 
of most of the flying activity at a few 
airports, in the hands of a few com- 
panies, and actually in a relatively few 
airplanes. Of the airports responding 
to our questionnaire, about half of all 
those in the country; 17 per cent re- 
ported themselves wholly inactive and 
23 per cent had no commercial flying. 
If a 100 per cent return could have 
been secured the proportion of inactivity 
would probably have been still larger. 
Almost all of the large and well-known 
fields made response, but there is but 
little incentive for the manager of a 
wholly inactive field to take the trouble 
to announce its torpor or indeed to re- 
spond to any correspondence. 


Many airports inactive 


The presence of five commercial 
planes does not make an airport a very 
busy place. Yet only 30 per cent of the 
fields reporting showed as much activity 
as that, and in six states there were 
none in the five-plane group. Only 7 
per cent had as many as a dozen planes 
in commercial operation. 

Pursuing the question of concentra- 
tion further, it develops that 53 per cent 
of the fixed-base operators on whom 
report was received have but one plane. 
That is in approximate accord with the 
figure derived from the Department of 
Commerce data. Only 14 per cent of 
all the operators have more than four 
ships. Roughly speaking, 25 per cent of 
the airports show two-thirds of the 
activity, and 20 per cent of the operators 
have over half the planes in service. 
The whole country, allowing for the 
areas from which no information was 
received in the present investigation, 
shows only about 200 fixed-base oper- 
ators with as many as five ships. 

No very striking geographical dif- 
ferences appear on these points, except 
that California, with more airports than 
any other state in the Union, has an 
unusually large proportion of them in- 
active or with very little activity, while 
New York has an unusually small, and 
Illinois an unusually large, proportion 
of very large fixed-base operators. 


Large firms do most flying 


The figures from the Department of 
Commerce files give similar indications 
on concentration. It must be remem- 
bered that they cover only 583 planes, 
about 100 of them engaged in transport 
work. Seventy-five per cent of the whole 
amount of business flying for the group 
was done by ten owners, 36 per cent of it 
by two oil companies. The figures on 
flying schools are still more extreme. 
Reports were studied for 74 operators 
engaged, according to their own reports, 
in giving flying instruction. Only four 


Fixed base operations 
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West Virginia.......... 3 0 3 0 0 3 2 0 8} 0} 3) 2) 3) 3} 2 OF HN Oo 
, of 20 6| 14 +I! oe Sa US 9} 89) 15) 14) 19) 20! 26] 15) Of 15) 5 
| re 2 0 2 0 0 2 2 0 7} 2) 2) 2) 2) 24seuouo 
SR icc ittneawe 589} 99) 451) 179| 4211045) 486) 143)2553)501/467|705/721|826|295| 34/271/218 
























































Where the difference between columns one and three does not equal column two it is due to a service such 
as sale, testing, etc. or to the occupation of the field by private or army and navy planes. 


of them ran approved schools, and those 
four did three-quarters as much flying 
as the other 70 combined. Taking the 
74 “schools” altogether, two of them 
did more than 40 per cent of the total 
amount of flying. The ten largest 
schools did more than 70 per cent of 
all the instructional flying, dual and 


solo. Fifty of the 74 had but one plane 
each, and were averaging less than 30 
hours of flying a year. 

Of the planes on which individual 
reports were examined, probably rep- 
resenting a very fair cross-section of 
the country, only 2 per cent were used 
during the first half of 1931 at the rate 
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of over 400 hours a year. Only 11 per 
cent ran at the rate of over 200 hours, 
and only 35 per cent at over 100. 
Excluding transport operations, it ap- 
pears that about three-quarters of the 
total ammount of flying is done by about 
45 per cent of the total number of air- 
planes. The average amount of flying 
per plane was at the rate of 120 hours 
per year, as against a general average 
of 200 hours in 1930. The amount of 
activity reported by identified planes 
was almost negligible. The table printed 
on page 128 shows a total of 10,800 
planes in the United States and posses- 
sions, but about 3,600 of them, including 
the transport line ships, appear to ac- 
count for 80 per cent of all the flying. 


Flying time per plane low 

The very limited amount of use that 
most airplanes get is still better shown 
by an analysis of the figures on the 
machines used for purposes of pleasure, 
either exclusively or in connection with 
some commercial operation. Barely 20 
per cent of the owners fly as much as 
two hours a week, and that 20 per cent 
(some 600 of them in the whole coun- 
try) do about half the non-commercial 
flying that is done. Only half of those 
flying without commercial incentive 
manage to average an hour a week. 

It has been reported from time to 
time since 1929 that there are about 500 
flying schools in the United States. It 
would appear from these figures that, 
if the term “school” is to be interpreted 
as meaning an organization with any 
fatilities other than an airplane, there 
are at the outside about 225 schools 
and very probably not over 150. If, on 
the other hand, it is to include every 
one who attempts to give flying instruc- 
tion, both the sources here used are in 
agreement in suggesting that the correct 
figure is about 1,000. 

As will be observed from the large 
table, in every part of the country in- 
struction runs “hop flying” and cross- 
country taxi operations a close third as 
the most popular commercial activity 
for airplane owners. Eighty per cent 
of all those who engage in any com- 
mercial activity are carrying passengers 
for short flights, while just under 70 
per cent do taxi work and almost the 
same number teach. Just over 500 an- 
nounce themselves as dealers. Allowing 
for the fields from which no question- 
naires were returned, that figure would 
rise to around 650 for the country as a 
whole. So that if every commercial 
airplane built last year had been sold 
through a dealer the average business 
done by each one would have been just 
under three planes, and the average 
gross income, at the conventional rate of 
commission, about $6,000. If allowance 
be made for the effect of direct-from- 
factory sales, and for the activities of 
a dozen large distributors, there remain 
some 600 dealers whose average sales 
last year were two planes each and who 
had an average gross income of about 





Distribution of 1931 flying hours of 
500 non-transport planes 


$1,250. Obviously, they cannot support 
themselves and their running expenses 
out of any such sum, and they therefore 
cannot afford to make selling their real 
business. Until there are many less 
“dealers” functioning or many more 
planes sold, selling will remain a side- 
line in most cases, and a side-line busi- 
ness is seldom conducted with the 
greatest possible measure of efficiency. 

It is somewhat surprising to find less 
than 30 per cent of all operators under- 
taking to do photographic work, and 
even more surprising that 26 per cent 
announce themselves as engaged in ad- 
vertising and 21 per cent in exhibition 
flying. The demand for exhibitions is 
now quite restricted, especially since 
state law has virtually put an end to 
wing-walking displays, and it is prob- 
able that many of those in the advertis- 
ing group confine their advertising 
activities to the acceptance of a few 
dollars for painting some local mer- 
chant’s sign on the fuselage of the plane, 
suggestions which find confirmation 
from the reports of flying time, as ex- 
hibitions and advertising together ac- 
count for only 0.4 per cent of the total. 
The general impression, from an ex- 


Analysis of aircraft operations for 
a selected group of planes, first six 
months of 1931 


Number of owners reporting............... 


Number engaged in some commercial activity 167 
Total of licensed planes covered............. 583 
Approved school dual instruction (hours).... 1,320 
Non-approved school dual instruction (hours) 2,100 
Approved school solo instruction (hours).... 2,286 
Non-approved school solo instruction (hours) 2,401 
Total instruction flying (hours)............ 8,107 
Total experimental flying (bours)........... 2,853 
Aerial advertising (hours)................. 46 
Crop Dusting (hours)...........-......05. 0 
Cross-country and taxi (hours).............. 1,940 
MINS 65.0.0 660 6b ido ckctevewaes 62 
Photo and survey (hours)................. 1,010 
Business flying (hours)..................+. 2,814 
Commpotition (hours)... . occ cccccccccccccs 54 
Sight-seeing (hours).................00005 3,422 
Other commercial flying (hours)............ 1,885 
Total commercial flying (hours)............ 22,193 
Pleasure flying (hours)..........-........- 8,261 
Number of passengers carried for hire........ 51,979 
Number of passengers carried free.......-... 12,590 


Total flying time reported (hours).......... 30,454 





AVIATION 
March, 1932 


amination of the figures as a whole, is 
that everything is spread out too thin, 
and that there is not nearly enough 
specialization. 

The entire absence of any crop dust- 
ing operations in the table of course 
has no significance. The planes selected 
for analysis were all located in a section 
of the country where dusting is of little 
importance. A study in Texas and 
Louisiana would show very different 
results on that particular point. 


Sight-seeing still leads 


As might have been expected, “hop 
flying” or sight-seeing is the most 
widely diffused of all flying activities. 
Not only are the largest number of 
operators engaged in it, but the avail- 
able business is distributed much more 
evenly among them than is true of other 
types of flying. Of 167 owners in the 
group surveyed who reported some form 
of commercial activity, 40 per cent re- 
ported an average of at least a half hour 
a week of local passenger carrying, and 
6 per cent were showing over four hours 
a week. The ten largest operators, who 
on almost every other type of com- 
mercial flying had accounted for at 
least 60 per cent of the total operation 
and in some cases for as much as 90 per 
cent, got only 44 per cent of all the 
sight-seeing work. It is of interest to 
note that among the very largest oper- 
ators some tendency toward specializa- 
tion is apparent, for five of the ten 
flying services most active in “hop fly- 
ing,” including two of the leading three, 
were not among the leaders in any other 
type of work. A possible reason for 
this, of course, is that “hop flying” has 
its greatest popularity in districts where 
aviation is still comparatively un- 
familiar and where, as a result, there 
is still very little demand for taxi 
service, photography, and the like. 

On the whole the large operators or- 
ganize the business to get more revenue 
per unit of flying time than do the small 
ones. Although the ten leaders had 
only 44 per cent of the time on “hop 
flying,” they carried 67 per cent of the 
passengers. The three largest oper- 
ators, whose records are of unimpeach- 
able accuracy, had 13 per cent of the 
total sight-seeing flying time and car- 
ried 40 per cent of the passengers. They 
averaged from 30 to 50 passengers per 
hour of flying. Presumably the usual 
practice is to carry from two to four 
passengers at a trip, but to run 50 pas- 
sengers a flying hour there must be 
much use of large cabin machines. 

The distribution of activity in 1931 
was similar in most respects to that 
shown by a survey made from the same 
Department of Commerce records the 
previous year on behalf of Airway Age. 
Most notable changes are the decrease 
of the relative importance of instruc- 
tion, from three-eighths of the total 
hours of flying to barely a quarter and 
the increase of business flying from 7.1 
to 9.2 per cent. 
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TATE licensing law no longer per- 

plexes as much as it used to. The 
requirement of a federal license is now 
so nearly universal that there are only 
two rules to be followed. (1) Get a 
federal license for your plane and your- 
self. (2) If you haven’t one, and if 
you live in one of the few states that 
doesn’t require it, plan to stay very close 
to home. 

The geographical grouping of the 
states in respect of their law-making in- 
clinations is very sharply defined. Not 
a single state west of Kansas City 
permits commercial flying within its 
boundaries without a federal license, 
and all but four require a federal license 
for all flying. Of the 31 states east 
of the same line (not including the 
states immediately to the west of the 
Mississippi) two make no requirements 
whatever, six accept either a federal 
license or that issued by the state (and 
sometimes issued after a rather cursory 
inquiry), and three require the state 
license in all cases without mention or 
recognition of the Department of Com- 
merce. Superpositior. of state and fed- 
eral licenses is gainiug in favor. 

On the lower map, which shows the 
aviation gas taxes collected by the vari- 
ous states, the geographical blocs are 
even more evident. Of the eleven 
states which collect a tax of 5 cents a 
gallon or more on aviation fuel, ten are 
grouped in a solid block in the south- 
eastern corner of the country. Of the 
remaining 37 states, 29 leave aviation 
fuel free of all tax, either by specific 
exemption or by provisions for 12fund- 
ing the tax after its collection on proof 
that the fuel was used in aircraft. 

Among the nine northern states that 
collect some tax on aviation fuel, several 
apply the proceeds directly and specif- 
ically to aeronautical purposes, such as 
the building of landing fields or the 
lighting of airways. Relatively few of 
the ten southern commonwealths in the 
high-tax group earmark the gas tax 
proceeds in any such fashion. 

The map applies to the tax collected 
on fuel used in private and transient fly- 
ing. Ina few instances the tax is either 
reduced or entirely cancelled in the case 
of fuel used in regular scheduled inter- 
state transport, or even on that used 
in any transport operation. 

Obviously, as a matter of common 
justice, the aeronautical world is op- 
posed to seeing a tax collected on avia- 
tion fuel go into the general funds of 





i 





f ) 


the state or into the highway fund, avia- 
tion deriving no direct benefit. There 
are marked differences of opinion upon 
whether or not a tax earmarked specif- 
ically for aeronautical work is desir- 
able. Some aviation interests favor it, 
others are virulently in opposition. It 
is worthy of note that the three states 
that are most often held up to high 
praise for their far-sighted attitude in 
connection with aviation and for their 


GREE States requiring federal 
license forall ae ree 

CESS States requiring ral license 
for all planes in commercial flying 

States requiring state or federal 
license for all aircraft. 

EES States requiring state license 
for all aire: 3 

CJ States having no license requirements 








Aviation law 


y How many licenses to fly, and how much gas tax? 


generous outlays in support of the de- 
velopment of air navigation facilities, 
Idaho, Michigan, and Pennsylvania, all 
collect a gas tax, and in one case a 
very high tax. Furthermore, all three 
insist upon a state in addition to a 
federal license and two of them collect 
an annual license fee on all aircraft 
operating within the state, so deriving 
still more revenue for airway develop- 
ment work, 





* 


GEES States requiring both state and 
federa!/ licenses for all aircraft. 


State laws’ licensing requirements 


(Raw material for both maps supplied by the 





Aeronautical Chamber of Commerce) 





Gas tax burdens on aviation fuel 
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Finanee 


A curtailment of losses 


Prepared by R. R. Doane 


HE outstanding feature of aero- 
nautical earnings during the year 
1931 has been the marked curtailment 
of losses. A study of the tabulated 
earnings on the accompanying page in- 
dicates a reduction of some 60 per cent 
in total losses suffered during 1931, as 
compared with the preceding year. 
The relative position of the industry, 
from the standpoint of total earnings 
when compared with general industry, 
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Index 
3 
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200 


is naturally small; but when viewed 
from the standpoint of relative earnings 
to gross volume of business transacted 
the aeronautical industry presents a far 
more favorable picture. Of the eight 
aero companies composing the Avia- 
TION Stock Averages only three were 
able to show a net profit for 1930, as 
against four showing a net profit dur- 
ing 1931. The total aggregate losses 
of this group approximated $15,000,000 
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Financial record of representative aeronautical companies 
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Earnings ——————-—. 

Year’s (Italics represent deficiencies 

Volume 1929 1930 1931 
5,800 See ee BORG ic cece vee 
18,600 ck RT 6 ie werperey. 
802,260 1,448,822 4,703,601 9917,907 
6,900 See” “EE |. non vicoes 
14,600 SSRRee «CHEE dancecsss 
1,922,181 668,532 9,374,944 °%7,159,256 
300,220 668,532 9,374,944 7,159,255 

360 

310 624,000 555,002 996,804 
900,837 2,198,424 %1,932,189 
SORE. Nsethinds ékMenena: 6 thaeenss 
1,500 1,146,960 177,499 134,753 
329,618 POUT. Scstedeu' Sevstinns 
71,600 403,363 689,849 689,650 
45,200 2,094,479 871,622 69,252 
165,700 403,087. BIER BET. 26 vcscee 
291,150 848,841 685,554 $184,307 
47,200 444,745 241,697 184,046 
119,802 SPE Seated ecdssctee 
79,100 241,992 1,677,070 .......4. 
1,183,800 1,908,819 1,911,110 ......... 
78,800 SEF EES ; SORTA.) ecsteiccce 
23,500 68,400 122,305 1,265 
152,800 986,591 895,059 ...c...0ee 
86,800 8,966,031 3,337,949 72,800,000 
8, 208,900 8,966,031 3,337,949 +2,800,000 
BIS eh 109,000 106,550 954,026 
195,527 Gee BORO cvcticvsee 
40,200 1,087,852 200,670 312,126 


Capital Original 
Number of shares offering Securities price range 
Division of (000 omitted) Par price 1930 1930 1931 1931 
Name of company industry Pfd. Com. Value (dollars) Market High Low High Low 
Aero Supply Mfg., ‘““B”’........... Accessories 21 391 No 15.00 Cc ms 2 «& 14 
Air Investors, Conv. pfd.......... " Investment 82 = We Ee C 24 o 9 24 
Aviation Corporation of Delaware. Holding Corp. 3,185 No 20.00 AHJ > 2 @ «3 
Bellancn AWeAle.... cc cccccccess Manufacturing 175 No 23.50 Cc 18 2 5 1 
Consolidated Aircraft............ Manufacturing 579 No 25.00 Cc 27% 6 103 2 
Curtiss-Wright, com............. Holding Corp. 6,284 No 30.00 AH 14} 120 5 1 
Curtiss-Wright, “‘A’’......c.cse0. Holding Corp. 1,130 a Caan A ae 8 If 
Curtiss Aeroplane & Motort...... Manufacturing .. 19 me... weten A aot aoe ae. oe 
Wright Aeronauticalf............ Manufacturing 600 arr A 593 103 27 7t 
Dayton Airplane Engine.......... Manufacturing 100 No 16.50 Cc a: 2” oe 
De Havilland (Am. Rights)....... Holding 400 $4.86 ..... Cc  & Sg 
Detroit Aiveralé......60ccceccces Holding 888 No 15.00 CFDHJ 9} 1¢ 3% t 
Douglas Aircraft.............0+% Manufacturing 399 | eae = AIG 234 11% 214 7 
Fairchild Aviation............... Manufacturing . 560 No 22.00 Cc 1 : 5 2 
General Aviation (Fokker)........ Manufacturing 30 950 No 12.50 CHJ 34§ 4% 12 23 
Great Lakes Aircraft............. Manufacturing 500 a E 8} 1 53 1 
irving Air Chute. .....s.cscccees Accessories 211 No 25.00 CH 27 6 611 2t 
Kinner Airplane & Engine........ Manufacturing 1,946 $1.00 ..... JH 12 4 44 .90 
National Aviation............... Investment 234 eee Cc 212 33 10 2% 
North American Aviation......... Holding 2,000 ee ADH 15 4% I! 23 
Pan American Airways........... Transport 321 No x Cc 55 16% 304 I1 
MOONS VONE FIN. cc ccc cccsdessecs Airport 360 duane CF +. 4... } 
*Transcontinental Air Transport.. Transport ~ 750 her CGL 103 3% 8 1} 
United Aircraft & Transport, pfd.. Holding 240 — a dae. AH 77% 412 61% 40 
United Aircraft & Transport,com.. Holding 2,084 No 30.00 AHJ 99 18% 38; 9 
re ene Manufacturing 145 No 23.50 M 103} 3 43 1 
Wey Bis vdcce ce spaces ss Manufacturing 400 Segue KP 9} > i t 
“Western Air Express............. Transport 135 $10.00 45.00 CIH 46 9% 22 4 
*T. A. T. and Western Air Express own +Preliminary report. M Cincinnati Stock Exchange 


jointly the capital stock of Transcontinental 
and Western Air, Inc. A close corporation for 
which reports are not available. 


tControlled by Curtiss-Wright. 


A New York Stock Exchange 
C New York Curb Exchange 

P New York Produce Exchange 
D Boston Stock Exchange 


H San Francisco Curb Exchange 
F Chicago Curb Exchange 

I Los Angeles Stock Exchange 

J Los Angeles Curb Exchange 

K Detroit Stock Exchange 


G San Francisco Stock Exchange 
* Three months only 

6 Six months only 

* Nine months only 


Figures given in the above table, while not 















XOffered privately. E Chicago Stock Exchange L Cleveland Stock Exchange guaranteed, are from sources believed correct. 
9600 1,200 
8800 1,100 
8,000 1,000 
200 “ 

£ 6400 > goo £ 

= 5600 < oo § 
& 4,800 S 600 & 
5 4,000 2 500 45 
0 32 + 00 

= 2A + g 
5 1,600 8 
3 6 100 3 
< 0 

* 800 3 

1,600 8 
$3993 PRHAAARSHIFIRISIFAIIAARADS 
in 1930 as against $6,000,000 for 1931, 1930 1931 Per cent It will be noted from the above tabu- 
while the total aggregate profits re- high low change ation that aero securities declined, pro- 
mained substantially the’same as during General businessactivity!... 97 62 —36 portionately, some 17 per cent farther 
the year previous. For this group of 25industrialstock price’... 358 111 —69 than general industrial stocks, and that 
representative companies the ratio of Industrialearningsindex’... 54 29 =—46 the decline in market value of the capi- 
dollars lost to dollars gained stood at Avistionstockaverages’.... 32 4 86 ta] stocks of these companies was some 
Aviation company earnings 33 28 —15 


3.75 to 1 in 1930, as against about 1.75 
to 1 in the year just passed. Negative 
as these results must still appear, they 
at least disclose encouraging signs of 
fundamental improvement that should 
not be overlooked. 

The following comparisons bring out 
some interesting relative changes: 


New York Times Annalist Index. *New York Times 
Index. *Standard Statistics, Inc., Index. ‘AVIATION. 
5Computed from earnings changes of the following 
companies: Transcontinental Air Transport, National 
Air Transport, Western Air Express, Pan American 
Airways, Aviation Corporation of Delaware, Douglas 
Aircraft, Curtiss-Wright and United Aircraft and 
Transport. 


70 per cent greater than was the decline 
in earnings of these same companies. 
There is no particular ill omen in this 
movement, as such lack of correlation 
may be chiefly due to the public’s con- 
fusion of values as well as the general 
plight of the speculative investor in his 
enforced liquidation. 
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Production and licensing 


Who owns all the planes? And when 


will they buy 


RODUCTION of commercial air- 

craft in 1931, as reported to the 
Chamber of Commerce, was 19 per cent 
lower than in 1930 in number of ma- 
chines, and 39 per cent lower in total 
value. The average value showed a 
drop of 25 per cent, due in large part 
to the advent of the light plane during 
the past year. Forty-four per cent of 
all the machines produced were in the 
light class. It is noteworthy, how- 
ever, that the total sales of light planes 


more? 


reported were inferior to the produc- 
tion by 20 per cent, while in most other 
classes sales exceeded the production. 
Total sales for the year were 5 per 
cent over total production, presumably 
making that much inroad on the ac- 
cumulated inventory. 

For the first time since production 
statistics have been reported, mono- 
planes are in a clear majority. Never 
before have they exceeded 41 per cent. 
This year they jumped to almost 65. 


Commercial engine production and sales 

















Number of planes Value 

A A Average unit 
Production Production value production 
| Sales i “ — Sales erty 

Horsepower 1930 1921 1931 1930 1931 1931 1930 1931 
Saran 215 749 680 $158,213 $452,705 $404,790 $737 $604 
, ) ae 678 341 361 1,277,884 584,905 647,560 1,884 1,710 
126-175... 68 157 173 165,248 286,071 345,547 2,430 1,820 
176-225...... 280 311 331 604,600 674,770 707,915 2,159 2,170 
226-300...... 260 124 158 1,094,895 560,360 691,290 4,211 4,510 
30l andup... 424 294 306 2,954,653 1,633,420 1,778,910 6,968 5,540 
Total com- oe a ee 5 ace ai 
mercial..... 1,925 1,976 2,009 $6,255,493 $4,192,231 $4,576,012 $3,250 $2,110 
Military...... 1,841 1,800 1,827 10,823,423 10,417,718 10,687,541 5,879 5,780 
Grand total... 3,766 3,766 3,836 $17,078,916 $14,609,949 $15,263,553 $4,535 $3,869 


Commercial aircraft production 
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Their 


of 
entirely at the expense of the open- 
cockpit biplane, which has always in the 
past constituted more than half the total 


gain was course almost 


production and in 1931 represented 
barely a quarter. All of the mono- 
plane’s gains were made in the light 
open-cockpit type. Cabin monoplanes 
suffered, relatively, almost as badly as 
the biplanes. For the first time in three 
years, open cockpit machines, mono- 
planes and biplanes together, made up 
more than 70 per cent of the total pro- 
duction in numbers. In gross value, 
however, the open types aggregated but 
34 per cent of the total. 

The autogiro presents a new element, 
and a very substantial one—more than 
6 per cent of the total commercial pro- 
duction in dollar value. 

Among the striking changes from 
1930 to 1931 were increases of more 
than 100 per cent in the relative im- 
portance of the multi-engined transport 
monoplane and of the cabin biplane. 
In both cases, however, the increase 
was due almost entirely to a single type. 
To the fact that the machine respon- 
sible for most of the multi-engined 


and deliveries 


























Number of planes Per cent of total commercial Total value 
A ~ A — Average unit 

Production Production Production value of production 

—————— Sales aot Sales — . Sales —-_—_. 

1930 1931 1931 1930 1931 1931 1930 1931 1931 1930 1931 

Open cockpit monoplanes............. 250 704 566 12.9 44.5 34.1 $731,990 $917,878 $739,387 $2,928 $1,300 
Cabin monoplanes................... 505 254° 391 26.1 16.0 23.6 3,417,543 1,308,924 1,919,554 6,767 5,150 
Multi-engined transports.............. 38 63 71 1.9 4.0 4.3 1,389,984 1,342,206 1,514,082 36,578 21,270 
BT ee ee 793 1,021 1,028 40.9 64.5 62.0 $5,539,517 $3,569,008 $4,173,023 $6,985 $3,495 
Open cockpit biplanes................ 1,083 424 496 55.9 26.8 29.9 3,166,310 1,355,340 1,520,624 2,924 3,195 
Cabin ND Sed Gre viii die eaha o eccne 20 45 37 1.0 2.9 2.3 285,880 351,350 317,793 14,294 7,800 
Multi-engined transports.............. 7 2 3 0.4 0.1 0.2 505,581 136,000 204,000 72,226 68,000 
es 5 6s nn be ss Sah comes 1,110 471 536 57.3 29.8 32.3 $3,957,771 $1,842,690 $2,042,417 3,566 3,920 
Total open cockpit................... 1,333 1,128 1,062 68.8 71.3 64.0 3,898, 300 2,273,218 *2,260,01 1 2,924 2,010 
FERRETS SSE SRRLe eye ta ea 525 299 418 27.1 18.9 25.8 3,703,423 1,660,274 2,237,347 7,055 5,550 
Total multi-engined transports........ 45 65 74 2.3 4.1 4.5 1,895,565 1,478, 206 1,718,082 42,124 22,750 
DIRS coh, << <5 «5 cca ho ein hece 1,903 1,492 1,564 98.2 94.3 94.3 $9,497,288 $5,411,698 $6,215,430 $4,990 $3,625 
Amphibions and flying boats.......... 34 39 48 1.8 2.4 3.9 1,248,755 835,359 1,064,301 36,728 21,410 
I ics o's te ok o:k-x dicta are co-dlsute aaron 51 oe 3.3 ee eer ee ae 408,681 | ae ee 8,250 
Total commercial....... ............ 1,937 1,582 1,658 100.0 100.0 100.0 $10,746,043 $6,655,738 $7,656,827 $5,548 $4,208 
SINT A atic dive ei naath- Lerceccibeeee 747 812 8 Ce OEE Se ee 2 10,723,720 12,971,028 13,216,761 14,356 15,974 
ET WOM cas eset clas Charehocedan at. Se eee eee $21,469,763 $19,626,766 $20,873,588 $7,999 $8,198 
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transport production sells at a price well 
below the usual range of such planes 
in the past can also be attributed a 
drop of 41 per cent in the average unit 
value of the multi-engined monoplanes 
built. Open-cockpit biplanes remain 
about as in the past in price, as the 
disappearance of the war _ surplus 
engines has resulted in transferring to 
the light planes a large part of what 
used to be the normal market for the 
open three-seater. The open-cockpit 
biplane is now finding a substantial por- 
tion of its total outlet as a de luxe high 
performance machine for wealthy 
sportsmen pilots, and average prices 
are tending to rise as a result. The 
cabin monoplane, on the other hand, 
which is gradually cornering the gen- 
eral service business-travel market, 
shows a 25 per cent drop in average 
unit value for the year. The drop is 
not due to decrease in the average size 
of the machines included, for the 
average seating capacity of the single- 
engined cabin monoplanes produced has 
decreased only from 4.5 in 1930 to 4.3 
in 1931. 

Amphibions and flying boats show a 
small gain in numbers built but, not- 
withstanding the construction of two 
machjnes of unprecedented size, a sub- 
stantial reduction in average and in 


1931 aircraft production 


Depart- 
ment of Chamber 
of 
Commerce Commerce 
Reports Reports 


Open cockpit monoplanes.... . 920 704 
ee 281 206 
PRO kad ey eiivese 625 495 
Denes. oes os bac eee 14 2 

Cabin monoplanes........... 338 317 
eR Se ae ieee = 5 0 
Ee 46 33 
Three-place............... 13 1 
ics sida ching a aiat 154 162 
PIP s 6.965402 84s eek s ow 10 11 
RT Fe er 15 26 
Seven-place and up........ 95* 84* 

Total monoplanes............ 1,258 1,021 

Open cockpit biplanes........ 407 424 
er ea eee , 40 20 
EL 03.50 beck «0 beats 144 172 
TROP GED ise ci cic eviveve 188 190 
Four-place and up......... 35 42 

Cabin biplanes.............. 34 47 

Total biplanes............... 441 471 

Total landplanes............. 1,699 1,492 

Amphibions and flying boats. . 38t 39 

Conveites® oo 65553 eee 8 ee 

NS LOE EE Se Ee 60 51 

Experimental planes ........ 2 

Airplanes exported........... 140 

Total commercial planes... . 1,947 1,582 

Military airplane deliveries... . 853 812 

Cbd Gales. hoes oes 265 2,800 2,394 


*58 multi-engined transport planes included in 
Department of Commerce figure and 63 in Chamber 
of Commerce report. **Chamber of Commerce clas- 
sifies these under landplanes. {Eight multi-engined 

transport planes. 
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total value. The drop is due to the sub- 
stantial abandonment during 1931 of 
production on amphibions and flying 
boats of from eight to twelve-passen- 
ger capacity. Sixty per cent or more 
of the machines built were light amphi- 
bions and boats, accommodating not 
more than six passengers and in most 
cases not more than three. 

Military business showed a slight 
improvement over 1930, an increase of 
9 per cent in numbers and 20 per cent 
in value. For the first time since 1927 
it furnished more than half of the air- 
plane-manufacturing industry’s gross 
income. In 1930 the commercial and 
military branches were almost equal, 
the latter very slightly inferior. In 
1931 the military accounted for 66 per 
cent of the total. Obviously, under 
present conditions it is almost entirely 
to military business that the largest 
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The seasonal swing of production 
(machines per month) 


(Discussion on page 120) 


groups in the industry must look to 
carry their overhead if they are to keep 
their organizations alive and efficient. 


Engine production in 1931 


S INDICATED on page 125, there 
still is a considerable use of old 
types of engines in airplanes of current 
manufacture. Nevertheless, a  sub- 
stantially normal relationship between 
airplanes and engines would appear to 
have been reached. For the first time 
in three years the production of engines 
is well in excess of that of planes. 
Allowing for the generally shorter life 
of an engine, for the desirability of 
having replacement engines available 
for planes that are intensively operated, 
and for the effect of multi-engined 
planes on the total figures, that is what 
ought to be expected. The excess of 
engines in 1931 was 33 per cent, which 
is probably a little above the proper 
normal and may indicate some increase 
in the stock of unused engines in the 
hands of airplane manufacturers and of 
operators at the end of the year. 

The principal changes of the year, 
as compared with previous records, 
were an increase in the production of 
engines of very low power, which was 
of course accounted for by the new- 
born popularity of the light plane, an 
increase in those of about 150 hp., and 
a sharp drop in the 100-hp. class. The 
changes are less notable than at first 
appears, for the apparent increase in 
production around 150 hp. is simply a 
return to normal after a very slack 
year. Over-production in 1929 appears 
to have left enough engines of that 
type on hand to take care of almost all 
demands through 1930. The 100-hp. 
engines, in spite of their decline in rel- 
ative popularity, still stand in second 
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position among the groups in total 
number built, excelled only by the light 
plane power plants. Their relative posi- 
tion was stronger in 1931 than in 
1929. 

A more consistent tendency is shown 
by the high-powered engines. The 
commercial production of that group 
has been dropping steadily for three 
years. In 1929 engines of over 300 hp. 
had 25 per cent of the total production 
in numbers. In 1930 they dropped to 
22 per cent, and in 1931 to 15. 

Prices show no very consistent tend- 
encies. The general average of about 
$15 per horsepower continues to rule 
through the whole power scale. The 
only really notable and persistent trend 
is in the falling prices in the 150 hp. 
class, where the average unit price is 
down 30 per cent from the high level of 
1929. 

Military production continues to play 
a dominant part in the engine business, 
the more so because military and com- 
mercial engines are more nearly alike, 
and their production is more closely in- 
termingled, than is possible with air- 
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craft. In 1929 military business called 
for only 32 per cent of the total engine 
production in dollar value. In 1930 the 
military share was up to 63 per cent, 
and in 1931 to 71 per cent. The total 
volume of military business was almost 
exactly the same as in the previous 
year. 


Classification by capacity 


OR purposes of comparison the 

production report of the Department 
of Commerce is given (at the left- 
hand side of page 119) along with that 
from the Chamber. The two differ in 
that the reports of the Chamber of 
Commerce come only from established 
manufacturers, while Department of 
Commerce figures include every ma- 
chine that is licensed or identified, and 
so take into account all of the amateur 
construction. They exclude, however, 
machines built for immediate export. 
The governmental figures have been 
used in plotting the curve on page 119, 
which is intended to cover the total 
number of machines built in the United 
States, but for most purposes the 
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analysis made by the Chamber of Com- 
merce serves better. 


Seasonal curves 


In the seasonal production curve the 
Chamber’s figures have been used. 
Records have now been kept for four 
years, and have furnished enough data 
to plot a normal curve of seasonal dis- 
tribution of production. It has been in- 
cluded on the chart. The ordinates for 
which the. smooth curve is actually 
drawn correspond to a total production 
of 2,000 planes for the year. Both 
1930 and 1931, especially the former, as 
will be observed from the graph, have 
started much stronger than they 
finished. Throughout the spring and 
the early part of the summer the 1931 
production curve followed closely the 
normal seasonal curve for a total pro- 
duction of 2,000 planes, but in the last 
four months it fell away badly. This 
falling away towards the end of the 
year is of course what would be ex- 
pected with the general business depres- 
sion getting steadily worse and all 
indices showing a downward tendency. 
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License trends 


HE total number of planes nomi- 

nally in service in the United States 
has increased very slightly in the past 
year. After a long period (sixteen 
months) during which the total number 
of licenses and identifications hovered 
between 9,000 and 10,000, it has moved 
up into a new range and stabilized 
again at between 10,900 and 11,000. 
Most of the increase in 1931 has been 
due to the identified planes, licensed 
machines showing a change of only 
about 300. It seems very probable from 
a variety of evidence, including de- 
tailed censuses of certain groups of air- 
ports around important centers of ac- 
tivity, that the official figures for 
identified planes actually exaggerate 
considerably the number of such ma- 
chines that are in service. Identification 
numbers do not have to be renewed 
periodically, and the machines require 
no periodic inspection, so there is no 
way of being sure that they will be re- 
moved from the records in case of 
destruction or dismantling. Although 
the graph indicates 6,700 licensed 
planes and 3,100 identified at the end 
of 1931, it is probable that about 7,100 
and 1,400, a total of 8,500, would more 
closely represent the number of planes 
actually fit for use on the last day of 
the year. 

On the face of the record as pub- 
lished, in spite of many state laws re- 
quiring federal licensing of all planes, 
it would appear that very little progress 
is being made towards the elimination 
of the unlicensed craft. Never yet have 
the identified planes on the Department 
of Commerce records made up less than 
20 per cent of the total. 


Pilots and mechanics 


The curve of pilots’ licenses in force 
is more encouraging. Although the 
slope has been less steep in 1931 than 
in previous years, the trend is still 
steadily upward. The number of 
licenses outstanding increased by 3,300 
in 1928, by 5,300 in 1929, 5,100 in 
1930, and 2,400 during the past year. 
It is a little surprising to find that the 
seasonal tendency in the curve is be- 
coming more and more evident. In 
1931 the flattening of the curve has 
been very marked, and two-thirds of the 
total gain for the year was made in 
five months, from May to September 
inclusive. 

The distribution of pilots among the 
various classes, as well as their geo- 
graphical distribution, is discussed on 
page 128. 

The ratio of licensed pilots to licensed 
and identified airplanes has continued 
to increase almost steadily. Two years 
ago it was almost exactly unity. Last 
year the ratio had increased to 1.5, and 
now it stands at 1.65. If allowance 
be made for the identified planes that 
are presumed not to be in flying con- 
dition, there are probably more than 
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two pilots to each plane actually fit to 
use. Obviously, a very large number 
of the licensed pilots, probably not less 
than 4,000, have no regular access to 
an airplane and are keeping up their 
flying only in a very desultory fashion. 

The number of licensed mechanics is 
even more closely stabilized than the 
number of planes in service. For 
eighteen months it has never gone out- 
side the range between 8,900 and 9,250. 


Student permits as an index 


HE curve of distribution of new 

student permits issued is the best 
record of current public interest in 
aviation. The curve of new pilots’ 
licenses shows the same quantity, with 
a time lag of from four months to a 
year. Very naturally, therefore, the 
student permit rate reached its high in 
the late summer of 1929, while the peak 
on the pilot curve came in the early 
summer of 1930. 

On the whole, the curves for 1931 
have held up very well, especially on 
students, the total number of permits 
issued for the year being only about 
2,500 below that for the previous year. 
The pilot curve was almost uniformly 
off 40 per cent from that of 1930 in 
every month, seldom varying more 
than 2 or 3 per cent from that level. 

Both the curves for student permits 
and those for pilot licenses hold very 





Average Number of Pilot Licenses Each Week 
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accurately to a constant shape, and 
partial returns therefore serve nicely 
for prediction. Approximately 20 per 
cent of the student permits for a year 
are taken in the first three months. 


The West proves air-minded 


HE West continues to be the re- 

gion of greatest density of airplane 
ownership. Of the nine states having 
the highest average of per capita 
ownership, seven are west of Kansas 
City. Only tiny Delaware is able to 
represent the East. 

The strongest geographical tendency 
that the map reveals, however, is the 
sparsity of airplane ownership in the 
Southeast. Florida is a special case, 
most of the planes registered there 
being in some way connected with the 
state’s popularity as a winter resort. 
Leaving Florida out of account, there 
is a solid block of ten states, including 
everything to the south of the Mason- 
Dixon line and east of the Mississippi 
river, and also Arkansas to the west 
of the river, that have less than one 
plane for every 30,000 people. Their 
average density of ownership is less 
than one-quarter that of California or 
Delaware. On the other hand, as noted 
on page 126, it is in the Southeast that 
some of the largest and steadiest of 
relative gains in number of planes 
licensed are to be found. 


Average Number of Student Permits Each Week 





Pilots licenses (left) and student permits (right) newly 
issued each month for four years 
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Geographical distribution 


LASSIFICATION of licensed air- 

craft by their general type, seating 
capacity, and location of the owner’s 
residence shows conspicuous changes in 
the figures for three-seat open biplanes 
and three-seat cabin monoplanes, both 
of which show a very heavy shrinkage 


in the last year, and in two-place open 
monoplanes and four-place cabin ships, 
which have undergone notable increase. 
The reduction in the number of open 
biplanes is of course accounted for by 
the popularity of the type in 1927 and 
1928, and the rapid elimination at the 
present time of the machines built three 
or four years ago. The drop in three- 
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passenger cabin machines is due to the 
high rate of attrition of the large 
groups of machines of that type built 
in 1929 and equipped with wartime 
engines. 

Increases in numbers, of course, 
represent new production, and are in 
most cases attributable to the influence 
of one or two models. Thus, an in- 


Classification of licensed aircraft by location, type, and capacity 
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Classification of licensed aircraft by location and make as of Jan. 2, 1932 
mi t 4 4 
8 : o ‘ Sad ° i 
(| oles 9 4 
 lElalelEls les of tlale| ldsledle|(t 
alelt| Fl Els te q reir gi/s|3/é ez las| 6 | 4 |e 
zelalris = 5 : ed g/5 414/98 s4 es Li ® i 
8) 45) 5) F]a slalgia Gelalaialalala| i Falceiala ela 
SisizizialalsVis SiS MAlISIEIEIS Ole lzP-izF-i eid le"le 
MaMa. cain co's vk wbbs eis hbk p08 4| i af 2} a} 2 a2] so} af oof 8f....f) 3} fa}. 4} 2 4 4 9 101 
MIN 05d sivin. cise dds a& atbities 4| 5] 24 1] 8} 3] I7] 7] 15) 8} 6} 67] 65} 7] at} 10} 9} «87] 15) 38) 47] 37] 1] 265 
American Airplane & Engine (Pilgrim)| 11} 11| 85| 8] 57} 27| 20] 14] 7] 2) 3) 4) 16) 4) 3}....]....[ 10} 2i....] a] 16 306 
American Eagle...............++00: 9} 3] 21) 1) 17] Jt] 9} 13] 7] 9) 46] 17] 15] 13] 18] 19) 8 14) 6) 12] 6} 23) 41] 258 
MEMES Tiss ve'ck seeak toca ean tua 2° F Back Se Oe a eS a oe eS SL Se eee 
Deis bitiven <peh ekadideoria i} 3} 8} «6 67 15} 07) 4}... on Ss aa ee Cia SS SS 
Wi ssuxsac nis aksesicassadeahal A 8 OO eH Oe we 6. a a ae CE, i} Wa} 6 ay 152 
Bellis oceir> devenaragsssanenisehia 4| 41 6). 2) 3} 64] 4} 25} 6} 2} ho 8} toto. i} 4) 15)....] 96 
NN iisinerencngiertinantedeanet 2. th. Ode oe ee Se 6.1 8 8: Se a 6}. 71 
Cc > sntitarendaanerees | ee ee | ee er a) ee i | 1} 19]....] 140 
CMI on civ navcns ve ngaecbeee 12} 6| 60] 4] 17] 6| 10} 8 9) 2] 7 5} a4 at} 4) ot} af tO} 4} 2} 42) 67]....] 275 
Curtiss-Wright 
eo eet OEIOOP RASCALS BBs eee a 3} 3] 12). es | | | | Pe) 2}. Weide eb 6|....] 53 
DER iiss caterer edttiinicitiens 6| 4| 18} 8 13) 2) 9} 12] 9} 5} 19} JO] 15) 9 3] 9} 67 44 12) of 2} 8)....] 20 
as chatenntind econ avchs ts ie oo ee oe a ie eee 1}. om 2} 3) 1] 54 
artis sceiabecaesosseuats ae awa eee we ee we we me ee ee ee 
ee IE pl A RR oA 12} 16| 37) 14) 20) 9] 32] 23] 17] 14) 27) 21) 29) 10] 32] 19) 19] 21] 14] 18] 8| 42]....] 454 
Pest MR ee eds ek 23} 18| 63| 21) 39) 18] 37) 34] 26] 21] 30) 26) 54] 16) 23) 58| 34) 47| 18] 26) 19] 122) 2) 775 
oe ESE er eee Ore 1} 1} 26) 2 Oe ok & 3} 2 16 «1} 63} ot 1}. m ° 2}....] 64 
Detroit 
GO ig wenn cs tandeckageesees G0: 8 2.8 ee 2a SR. 8 2 Ge ee eee 
irs vases sieiaedseteaa eel 3} i} 7] 3) 6 2) 4) 5] 18} 4) 8 12] 10] 7] 7] 4] 6] 12] 6] 5) 6} 260)....] 156 
Fairchild (new)........2..-.220eee: aes @ 2S ee Boe me ss PO EM Siatt rk  H 
WURRs 6 5 ns ses sievesecvaceveneo st mas ia Sf 8S i. oe if ae a 
WEB iks s Voncevestwiinaet cadens ie I 24, 3] «ot 8h...) 3} 0 2} uj) 2 3 S Su) eo 84 
QTd tka sdoieinds inpenat 4 1] 8 3] 7)....] 10] 10] 6 Ce ee es | | | | a) ey] 
EME Me ctincsré ctv ebsnebodmieeie 1}. | Oe aM ae ee 10} §3) 6)....) 4) 12) tf 2) oa} 3p. 22 77 
Mono Airoraft.........0.ccssseeeees 2} 1] 15] 5} 27) 5] 12] 15] 13) 8] 5] 49] 33) 16] 19) 16) 11] 6| 7) 15] 7] 4t}....} 288 
New Standard................see00- ii} 4] 15] 14) 6] 12) 3} on] 3 se tin id RE Bs eo ae i} 2) 69 
Nicholas-Beasley................+0++ . 8° 8). i aa 2. Se s 42 eS 9}....] 62 
PMD niin chased tinktsetbelers wee wee ee ae re 8}. Bi, 6|....| 77 
Pitcairn Autogiro.............0e+0+. iad Be NE od - | 4 1}. S hu 
Savoia-Marchetti.............ese00-. peice a _ EVE 2 Hs castic I}. Oy ee Sere ees ery Re eo 
Rosi tra cisnndenstesavéih : 4 S&S. 8.8 2. oe Bade 3 °@ WH GS Bld hill 
bat Pane anapens 228 oo: Baha 10} 6] 45] 16] 27) 22] 26] 29] 43] 4] 20] 12) 49} 8] 25) 18] 11] 16] 7] 14) 12] 59] 7) 486 
DOR cps niuctnesipnes Make dean 1 io} 3} «} 3} 6 4f at} 3} 3} 7] so tat sos 5] 5] tat a3} ats] 4} 130 
United 
Wrecks 9 ids des s Sehs denies 1 he ae i} 18}... 1 2} 26) 35) 21 105 
SIN iin satis cndcnvtlinds teres Sh Pe a. at ee oD . 0 hh... de 
GU <5 ++ 5denptavarebaneres« 2} 7 32) 3) Jw to...) 9f af af Bf 8} oSL...] 4 of 7 4} on 4 5) 49l....| 167 
Wells tas 5 42640 .0eysdrochouusaten 28} 31| 118] 27) 60] 19) 46] 91) 53) 40] 42) 24) 53] 44) 43) 15] 10] 30) 12] 15] 29) 91) 1) 922 
Miscellaneous............+++s20ee0+s 25} 31} 90] 31) 33] 15] 18] 45] 36) 11] 15) 17] 59) 5) 20) 25) 23] 16] 6] 6 14] 116) 2) 659 
Lc ae, eR SNe. 223| 206| 955] 210| 424] 222] 357| 412] 352] 142| 304] 232) 496] 174) 251| 273| 232] 304| 151] 203] 213] 936] 33/7305 
crease of almost 200 per cent in the onto a more truly national basis. It is ever, certain odd concentrations of 


number of single-seat and two-seat open 
monoplanes comes from the addition of 
several hundred Curtiss-Wright Jun- 
iors, Bull Pups, and other light planes. 

Broadly speaking, light planes now 
represent about 10 per cent of the total 
number of licenses outstanding, as 
against only 2 per cent a year ago. 

There has been a sharp drop in the 
total of really large planes, and the 
number of those with 15 or more seats, 
taking all classes together is off from 
90 to 61. 

Float seaplanes have not been listed 
separately, as practically all of them 
are convertible from landplane service. 
Amphibions remain practically con- 
tant in numbers, with a total of 145. 
‘lying boats have suffered a drastic 
reduction, from a total of 49 to 24. 

Local irregularities of distribution 
are much less marked than in the past. 
There is evidence here, as in various 
other investigations made for this issue, 
that the airplane market is being put 





still possible, however, to trace some 
effects of climate, of economic condi- 
tions, or of local tastes or prejudices. 

Thus, in California the small open 
machines make up 68 per cent of the 
total registration. In New York, with 
a much less favorable climate for year- 
round flying in the open, they are only 
59 per cent, and cabin types are propor- 
tionately more important. Climate 
aside, the proportion of open planes is 
likely to be high in states with good 
flying terrain, where a large number of 
private owners act as their own pilots 
and where there are relatively few men 
of great wealth. 

Of course in examining these figures 
for the separate states, it is necessary 
to reckon in the effect of transport line 
ownership. Most of the planes belong- 
ing to a transport company are usually 
registered in the state where its home 
office is located, or in those of its prin- 
cipal repair bases. 

Even eliminating that factor, how- 
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ownership still appear. It is still mani- 
fest that most of the interest in water 
flying, aside from its transport employ- 
ment, is concentrated in little groups 
of sportsmen around New York and a 
few other large cities. 

Autogiros are presented in the table 
as a distinct category for the first time, 
and number 41. As would have been 
expected, in view of the comparatively 
recent introduction of the type and of 
the location around Philadelphia of all 
the factories that have been selling it 
during the past year, ownership is very 
highly concentrated. New York, New 
Jersey, and Pennsylvania claim just 
over 60 per cent of the nation’s total, 
and more than 80 per cent are owned 
east of the Mississippi. 


Makes and distribution 


HE order of the leading makes of 

planes, in total numbers of registra- 
tions, remains much as in the 
Waco continues in first place, with 
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Travel Air second, but if all the 
Curtiss-Wright products be grouped 
together their total runs to 1,719, which 
is well beyond any competition. Stinson 
has hopped from fifth place in the rank- 
ing a year ago to third now. 

The most striking feature of the 
listing of the makes by states of owner- 
ship is the absence of national distribu- 
tion except in a very few instances. It 
is still true that local pride in a local 
product, and the actual or supposed ad- 
vantages of having the factory near at 
hand for service work, play a very 
larg part in determining sales. This ten- 
dency to concentrate most of the sales 
within a few hundred miles of the fac- 
tory seems to be much more marked for 
open machines than for the cabin type. 

Another way of getting at the same 
information is through an examination 
of the number of states in which a 
particular make has made any sort of 
showing at all. On that basis Travel 
Air comes closest to showing a truly 


Licenses and identifications 
recently granted by makes, 
quarterly for 1931 


Jan. Apr. July Oct. 

to to to to 
Mar. June Sept. Dec. Total 
pO Pree eye 7 a a ee 67 
AmericanAirp.&Engine 3 5 3 8 21 
AmericanEagle&Eaglet 13 . 6 41 


Amphibions, Inc...... 3 3 ern 8 
Me icddsvcicccve 6 6 3 5 20 
SRS ee ee a oe 60 
Buhl Bull Pup......... 2 6 3 5 98 
Consolidated.......... 5 7 oe 7 36 
Curtiss-Wright 
Ss ics pclteeess 14 144 92 4 254 
pO rere 7 2 ir 10 
Dc eh iscchivess 2 1 2 1 6 
Wi ccstctavieaes 5 D> sae! Ss 7 
Travel Air Biplane... 2 36 12 8 58 
Travel Air Monoplane 2 ... 1 1 a 
isis sv adenees eS 3 16 
Cycloplane........... .+. a 2 1 3 
Detroit Lockheed Vega 6 ee 12 
Detroit Lockheed Orion ... i 5 4 10 
Detroit Ryan......... ..- 3 ‘ 3 
Eaglerock...........+ 7 8 5 9 29 
Fairchild (new)....... 1 a -S 9 38 
itd ie dscnee ce 2 9 , Tae 14 
ee 4 2 1 7 
ers 4 1 1 1 7 
Great Lakes.......... We? xcs 20 38 
Mono Aircraft........ 48 1 5 46 
New Standard........ 2 2 3 7 
Nicholas-Beazley...... 4 10 14 8 36 
Pitcairn Autogiro...... : & 2 1 44 
RROREWIR. 6.0. 00005 9 5 14 
hiccosccbescs 6 Se akc 23 
Stinson (4 place)...... . ee ee ee 133 
Stinson (Airliner) ...... 2:83: > 93 5 41 
Wi ctinba te cémcede coe a 8: 6 24 
United 
Boeing (1 engine) 6 1 3 2 12 
Boeing (3 engine).... ... 2 ad 2 
Northrop............ 1 3 $30 9 
Sikorsky (I engine)... |! 2 1 4 
Sikorsky (2 and 4 en- 
WE wick csccavbienis 2 1 a 6 
Stearman............ 2 7 7 2 18 
Waco (open).......... 19 41 27 14 101 
Waco (closed)......... --- SE BISes8 32 
Miscellaneous......... 110 127 144 92 473 
Wicnds cuvsvacts 305 664 609 314 1,892 


national distribution, having at least 
1 per cent of the total registration in 
every state except South Carolina, and 
at least 5 per cent in every state but 
six. No other make got 1 per cent of 
the registration in more than 44 states 
or 5 per cent in more than 40. Three 
makes, each with more than 250 ma- 
chines licensed, have 1 per cent repre- 
sentation in less than three-quarters of 
the total number of states. In other 
words, they have left more than a 
quarter of the country practically un- 
touched by their sales campaigns. 
Curtiss-Wright, Waco, and Stinson are 
the only makes now in production that 
are distributed over the entire extent of 
the country, with at least fair represen- 
tation in almost every community. 

The table of distribution of makes of 
engines by states that has been in- 
cluded in the statistical issues in past 
years is omitted this time for want of 
space. It has, however, been prepared, 
so that it is possible to give the general 
conclusions which can be drawn from it. 

The most striking feature is the rapid 
disappearance of the wartime engines. 
They are going out at an accelerating 
rate. Two years ago there were 2,900 
in service on licensed planes. Last year 
there were 2,688, and the prophecy was 
made that the number would have 
dropped below 2,000 by the end of 
1932. It actually went well below that 
figure in half the time anticipated, for 
the present breakdown shows it reduced 
to 1,952. It seems likely now that the 
wartime engines, and particularly the 


Engines in planes licensed or 
identified for the first time, 


quarterly for 1931 
Jan, Apr. July Oct. 
to to to to 
Mar. June Sept. Dec. Total 
p PTT. oe Mr 16 72 
American’Cirrus....... 22 3 36 22 83 
Continental........... 4 19 55 35 113 
Wright*Aeronautical 
Challenger........... ay tobe 9 11 
Whirlwind (165)..... 11 7 Re aw 20 
Whirlwind (240)..... 4 3 1 5 13 
Whirlwind (300)..... = om 14 5 62 
Whirlwind (J-5)..... Yr Bri 18 
Goafeme GED. 2. ois vcs Gi Seti sae 4 
Re thee: daca. - Oo. 5 7 32 
rn aa 3 12 4 21 
Kinner K-5........... 19 49 44 12 124 
Kinner (others)....... ... 4 30 10 a4 
Lambert and Velie... .. 3- > 48 
eS ere 7 6 5 4 22 
ee 20 62 46 38 166 
Pratt & Whitney 
ee 14 26 16 8 64 
ee 6 7 3 6 22 
Hornet... . 7 4 10 9 30 
a aa 32 224 137 26 419 
pee eee ere 23-. 42 19 .-1@ 94 
Ford .t.- 8S 42 
DNs hiaie ous wee «cts ee Se Bae 115 
eS pete: 11 ) ar a4 53 
Other wartime........ 5 5 3 1 14 
Foreign engines....... Mia 74 
Miscellaneous......... 22 2. M77 112 
Wien Said ks une 305 664 609 314 1,892 
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once ubiquitous OX-5 which makes up 
80 per cent of the total of the wartime 
types in service, will have practically 
disappeared by the end of 1934. 

Excluding the wartime engine from 
consideration, the Curtiss-Wrights had 
all other makes in numbers, with a total 
of 1,910. The J-5 Whirlwind contrib- 
utes 672 of that total, and the various 
sizes of J-6 Whirlwinds 764. Kinner 
is next in line with 665, then Pratt & 
Whitney with 576. 


Current production by makes 


HE table of licenses and identifica- 

tions issued on new machines is 
the closest approach that can be offered 
to a tabulation of production by makes. 
It has of course certain imperfections 
as a production record, quite apart from 
the liability to err in tabulation that 
always exists. Machines that are 
shipped directly from the factory for 
export do not appear in the record. 
The listing really does not cover the 
calendar year 1931, but a period extend- 
ing approximately from Dec. 10, 1930 
to the same day of the following year, 
as there is a certain time lag in report- 
ing licenses. Finally, a few old air- 
planes are brought out of storage or 
reimported from time to time, and ap- 
pear as being newly licensed for the 
first time. In few cases, if any, should 
there be a difference of over five or 
ten planes between the totals reported 
here and the manufacturer’s actual pro- 
duction for the year, and in most in- 
stances it is considerably less than that, 
but the figures must be broadly inter- 
preted and not taken as rigorously rep- 
resentative of the individual production 
of the several factories, nor as anything 
else except what they are presented as, 
a listing of the licenses and identifica- 
tions newly granted. 

If the total of licenses and identifica- 
tions during the year be taken as the 
basis of calculation, there appears to 
be astonishingly little concentration of 
manufacturing activity in the hands 
of the largest groups. Of the total 
number of newly licensed and identified 
machines, the ten largest companies or 
groups (counting Curtiss-Wright or 
United, for example, as one group) 
accounted for only 56 per cent in the 
aggregate, exactly the same proportion 
as 1930. 

A great part of the 1,892 machines 
licensed or identified, however, are in 
no real sense production, and are quite 
unrelated to the industry. They are the 
work of amateurs, building for their 
own amusement. If all planes in that 
category be eliminated, the ten largest 
companies appear as being responsible 
for 69 per cent of the production that 
really comes from responsible factories. 

Even so, the degree of concentration 
is much less than in other comparable 
industries. The ten largest automobile 
manufacturers account for about 95 per 
cent of the total production of cars. 
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The figures on engines used in new 
planes are not so good a representation 
of current production as in the case 
of the planes themselves. Apart from 
the fact that there is a much larger 
time lag between the completion of an 
engine and its appearance on the list 
ot licensed aircraft, a certain number 
of new machines have old engines in- 
stalled. Thus, about 1 per cent of the 
planes of 1931 production were 
equipped with Wright. J-5 engines, 
which have been out of production for 
two years. Still the figures offer a 
fair guide to the production of non- 
military engines, and they are the best 
guide that is available for publication. 

Only 66 new machines, or 3.5 per 
cent of the total production, were 
equipped with wartime engines. For 
the last quarter the proportion was less 
than 2 per cent. 


Average life expectancy 


HE distribution of licensed air- 

planes by age provides the material 
for an analysis of their probable length 
of life. This is the third year in which 
such a tabulation has been made and 
we now have the data for a reasonably 
accurate prediction of the rate at which 
machines of various types will disap- 
pear. At the end of 1929, for example, 
there were 2,106 machines of 1928 
manufacture still carried upon the 
records. In the course of a year that 
total dropped to 1,836, and now it has 
fallen off to 1,383. 

To get a real life-expectancy curve, 
however, the total should be broken 
down more closely by types. Obviously, 
there is no reason to suppose that the 
life of a multi-engined transport ma- 
chine will be the same as that of a 
light two-seater. 

A group of well-known makes in the 
low-priced open cockpit class, all of 
which had at one time a very large 
production, was selected. The number 
of machines in that group that were 
upon the Department of Commerce 
books at the end of 1929, the end of 
1930, and the end of 1931 was deter- 
mined for each year’s production. It 
develops, for example, that at the end 
of 1929, 1,343 of the 1928 contingent 
were in service. During 1930 it 
dropped to 1,147, and during the past 
year it has fallen off to 862. Similar 
comparisons have been made for all 
the other years’ production, and for 
other groups and types. 

It then becomes possible to estimate 
the rate at which planes of various 
classes disappear from service. 

For the medium-priced open cockpit 
type it appears that about 4 per cent 
cf the machines are eliminated before 
the end of the year in which they are 
prodticed, and about 7 per cent during 
the following year. Those figures, of 
course, represent loss by crash. In the 
second year following that of produc- 
tion about 12 per cent of the remain- 
ing planes disappear, and in succeeding 





Licensed airplanes by age and make 


1915-1927 
inclusive 1928 
MEN os) has cieshe tases 
PIT AAPG aS an 24 92 
Wartime engines...........+. 23 77 
Other engines.........c.e0e0% 1 16 
American Airplane & Engine.... 18 107 
Pilgrime biplane...........+. 6 57 
Pilgrim monoplane........... 12 50 
American Eagle.............+. 10 62 
Wartime engines............ 10 59 
Gr ane Sn ok os caccdeccs 8 
BI cnogcle ss Mais sQsvetevis 3 
Riss ois. Séivcce ten sawesd 1 9 
DG isinn shad be4nbe cesar k hae 
Sen ee, ety 8 7 
| ET AR 
ae ETD ARS A Ee READ 8 7 
SC. cu baod0k anon cr beens 10 
TEP EOE ee eer 26 
Wartime engines... ...cccccee 26 
IR 65 kc i ctdncdons 
RS ae eee ar aad 4 
PE Di os cule Ges Sardawand wines 4 
Commodore (Fb)........eee0% 
PRY GR do nnd ocekenne 
Curtiss Fledgling.............. 
CN ca atsctcceconces pie “eye 
Curtiss-Keystone.............. 6 5 
ee 1 3 
Curties (othera).....ccccccccss + 6 
«8 Noa aia 58 
Curtiss-Travel Air (biplane)... . 61 222 
Wartime engtnes..........+.. 49 185 
Other dep Atbsi.. 6s ie Sas 12 387 
CurtisseTravel Air (monoplane) .. 1 5 
Detroit Lockheed.............. Sin 8 
FIURUEE Is 00.5 <0. 0one0 menses 9 70 
Fairchild (new)...........0++: ieee a Ae 
Fokker (single-engined)........ 2 8 
Fokker (multi-engined)......... 2 7 
DO iitels siwanacdveedeane 3 16 
Rene a Py ee 
Bas fi siedebdattebe tae 3 6 
Sa AS ree ard 8 27 
Mono Aircraft..........e.e00. 96 
Now Standard. 2... .scccccces 2 
Nicholas-Beazley.............. cone vine 
Pitcairn (airplanes)............ 13 21 
Pitcairn (autogiros)............ “pn 
Savoia-Marchetti.............. 1 lees 
Rn dc tiv 40e0kds tetsu 1 13 
OU as ik 0.00 cc tinds Kom eus eae 12 48 
Single-engined, two and three- 

Sx gaits dos stance 1 4 
Single-engined, four-place..... jae 23 
Single-engined, five to eight-place 11 21 
Three-engined.....cccccecece soured onaee 

Di eh pins be ha detewneene 14 42 
ee EP OPer ETT Oe 24 21 
Three-engined.........e0e08+ pene 1 
Single-engined...........+.6- 25 20 
United Sikorsky............... ema 3 
Single-engined..........0000+ bees a 
Twin-engined........00.ee00 baled 4 
United Stearman.............. 3 61 
ey oe ee ee 121 275 
Open (wartime engines)....... 111 233 
Open (other engines).........++ 10 452 
Clated. :...ciskuas tages ae’ ae * Ws 
Miscellaneous................. 34 39 
Tetel........ aman 384 1,383 


Year of 
manufacture Grand 


1929 1930 1931 Total unknown Total 


3 42 56 101 cose 101 
97 37 12 262 3 265 
62 “21 1 184 8 187 
35 16 11 78 cove 78 
117 30 20 292 14 306 
86 28 7 179 4 183 
$1 7 13 113 10 123 
79 75 30 256 2 258 
83 10 8 115 Sees 115 
46 65 27 141 2 143 
53 ee ! 57 oeme 57 
42 24 6 82 82 
58 44 49 151 1 152 

7 6 67 95 1 96 
ee 2 67 69 1 70 

7 4 26 26 
53 7 1 71 71 
101 13 140 140. 
44 9 79 79 
57 4 came 61 61 
126 113 30 273 2 275 
124 108 28 264 2 266 

2 4 6 6 

1 2 8 3 

53 53 53 

211 211 211 

21 22 54 54 

64 35 3 106 2 108 

26 15 13 64 64 

361 19 14 452 2 454 
298 33 45 659 12 671 
167 15 1 416 12 428 
181 19 44 243 ‘ 243 
75 17 6 104 104. 

33 26 18 85 I 86 

56 18 1 154 2 156 

oe sve 27 27 one 27 
24 6 I 41 2 43 
28 3 40 1 41 
46 7 11 83 1 84 
48 44 26 118 epee 118 

7 6 2 24 } 25 
22 19 1 77 cose 77 
88 76 28 288 pede 288 
40 23 2 67 2 69 
20 15 26 61 1 62 
29 ft 3 77 ee 77 

eves 3 24 27 «43 27 

9 9 1 20 Seve 20. 
42 17 13 86 1 87 
78 186 161 485 i 486. 

4 2 ses 11 11 
64 168 128 878 1 879 
10 7 wen 49 49 

9 88 47 47 

63 5 2 126 4 130 
43 16 1 105 105 
13 1 15 16 
80 16 ees 90 os 90 
25 18 5 52 ee 52 
ove 12 2 15 ove 14 
25 6 8 88 oese 88 
59 25 18 166 1 167 
247 159 113 915 7 922 
166 11 poet 521 4 525 
81 148 81 862 8 $65 
ey vad 82 32 epee 32 
227 159 159 618 16 634 
2,868 1,383 1,207. 7,225 80 7,305 


Wartime engines include Hispano, Liberty, OX5, and OXX6. 


years, up to the sixth year of life, the 
percentages are 25, 33, and 40. For 
cabin planes of from three to six- 
passenger capacity the corresponding 
percentage rates of elimination for the 
first six years are 4, 6, 10, 12, 15, and 
25. This applies only to the products 
of responsible companies. “Orphan” 
planes, and those constructed by 





amateurs, disappear much more rapidly.. 

The next step is to determine the- 
average life on the basis of the figure 
just given. It works out at 3.9 years 
for the open cockpit types, and 5.0 for 
the medium-sized cabin machines. 
These figures for rates of attrition and 
life expectancy are, on the whole, re- 
markably close to those derived a year- 
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ago by a similar process, but with much 
less data available. The estimates of 
average life here given exceed those in 
last year’s statistical issue by about 10 
per cent. Undoubtedly that apparent 
increase is in some degree real, due to 
the improvement in the average quality 
and durability of the planes. In some 
degree it is chargeable to the economic 
stringency, which has made owners of 
airplanes use them less and maintain 
them more carefully than they might 
have done in an era of prosperity, with 
resuitant increase in the useful life of 
the machines. 

From all this it is possible to go on 
and calculate the replacement demand 
for the coming year. Roughly speak- 
ing, the present total of licensed air- 
planes is made up of 500 transport 
machines, which are a very special case 
treated elsewhere, 500 light planes, 
4,500 open-cockpit machines of medium 
price, and 2,000 cabin planes and open- 
cockpit sport jobs de luxe. To replace 
probable elimination during the present 
year, if every machine crashed, or 
scrapped, or otherwise removed from 
the license list were to be replaced by 
one of the same time, would require 
1,140 new cockpit planes, 250 of the 
cabin planes, and 65 in the light class. 


What states take new planes 


N THE whole the map showing 
relative increases and decreases in 
numbers of licensed planes during 1931 
indicates that the tendencies of the 
previous year have persisted. Of the 
fourteen states that increased their 
number of machines more than 30 per 
cent during 1930, seven did it again in 
1931, along with four newcomers to the 
list. The steadiest growth is taking 
place in the Southeast, (especially 
Florida, Alabama, the Carolinas, and 
Virginia) in northern New England, 
and in the Southwest. 
On the other hand, the most serious 


|__| Decrecsse, over 10 per cent 
tJ Decrease, less than 10 per cent 
Increase, less than 10 per cent 
Increase, 10 to 29 per cent 


GE Increase, over 30 per cent 
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losses are in those prairie states that 
have been hardest hit by the agricultural 
depression and in the petroleum district. 
Kansas, Missouri, and Oklahoma have 
all shown losses for two consecutive 
years. 


Classification by ownership 


R the first time since statistical 

issues began to appear, and so far as 

is known for the first time anywhere, a 

complete analysis of the list of licensed 

planes has been made by types of owner- 

ship. It shows the present license in 
the name of: : 


Airplane manufacturers................+++. 489 
Dealers, distributcrs, and flying services...... 1,755 
IN cc owatoegiege sundae ie taes.+6.0 sean 107 
Air transport companies............+sse005 561 
I, sins dseess gas 604s 0veea up ee 73 
Other non-aeronautical corporations......... 138 
MINN, Drip ain 600 66.040 50000 503.00me 175 
I ONIIIIINS 6.56 5.ccnc sce nneeneetenee 3,938 
Federal government departments........... 50 
State and municipal governments........... 19 


Before any interpretation of these 
figures is offered, a word of caution 
must be said. The distinction between 
individual owners, dealers or flying 
services, and schools is impossible to 
make with complete accuracy. A large 
proportion of the individual owners are 
actually entering the field of the flying 
services, either regularly or from time to 
time. Some of them may be dealers in a 
small way. We estimate that approxi- 
mately 50 per cent of the individuals 
make some commercial use of their air- 
planes, even though that may not be the 
major reason for their ownership. That 
leaves about 2,000 true private owners, 
using planes only for pleasure or, more 
frequently, for travel in connection with 
their personal business of a non-aero- 
nautical nature. 

The .figure given for schools is 
obviously very low. It includes only 
planes licensed in the name of schools 


Changes in number of licensed airplanes during 1931 (by states 
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which have no other activities, such as 
the Boeing and Parks institutions. it 
is probable that at least 750, and per- 
haps as many as 1,500, of the planes 
listed under flying service and individ- 
ual ownership are occasionally used in 
giving instruction. 


How much unsold inventory 


A few of the 489 machines listed in 
the name of their manufacturers are 
used for business travel by officials of 
the manufacturing companies, or for 
the entertainment of visitors, or for 
testing of accessories or operating 
methods. A great majority, however 
(probably about 375 to 400) are actual 
factory inventory of unsold planes. 
While an inventory of 25 per cent of 
the year’s production is not nearly as 
alarming as the corresponding figures 
of two years ago would have been, it 
is still much too high. A normal year- 
end inventory, for the existing rate of 
production and the existing number of 
companies, allowing for demonstrators 
and for machines on which delivery 
orders have been changed or delivery 
held up for some other reason, would 
be about 125. : 

But the 400 machines in the factories 
do not represent the entire unsold in- 
ventory. A certain portion of the 
1,755 owned by dealers and flying 
services are also awaiting disposition. 

In that case it is quite impossible to 
make any close estimate of the distribu- 
tion between machines in regular serv- 
ice and those simply waiting for a cus- 
tomer. Analysis by make, however, 
(this table is unpublished) and the 
classification by type and by age that 
is printed on page 128, lead us to esti- 
mate a further unsold inventory in 
dealers’ hands of about 352 to 400, 
leaving a balance of about 1,400 for 
genuine flying service use. The total 
inventory of planes that have not yet 
found an ultimate consumer is then 
around 750, or almost exactly 10 per 
cent of the total number of machines 
licensed. 

Aside from the question of unsold in- 
ventory, the greatest interest of course 
attaches to the distribution of machines 
in the hands of transport companies. 
There may be some surprise at the 
small total of 561 airplanes. Some 
other studies of transport owner- 
ship, which have been published else- 
where, have indicated a considerably 
larger figure. It may be that the dis- 
crepancy is due to the ownership by 
some transport companies of schools 
and flying services, and consequent 
uncertainty as to the class in which a 
particular airplane actually belongs. 
The figure here given is designed to 
include only machines actually used in 
regular scheduled transport operations. 


What is the life of a transport plane? 


A comparison with the table pub- 
lished in last year’s statistical issue 
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gives some information on the length 
of life and rate of replacement of trans- 
port equipment. Roughly speaking, 
the rate of elimination in the first two 
years of life is between 2 and 5 per 
cent per year. Thereafter it increases, 
to about 33 per cent in the fourth year. 
The average life of transport planes 
under present conditions would appear 
to be about 4.4 years. Future experi- 
ence, however, is likely to indicate a 
life somewhat shorter than that based 
on past operating data, since transport 
planes are constantly being used more 
intensively. Many of the machines of 
1929 manufacture in the possession of 
the operating companies were flown 
very little during that year and 1930. 

Proceeding to calculate necessary re- 
placements, as was done for other types 
on page 125, it appears that about 110 
new transport machines would be 
needed during 1932 to replace elimina- 
tions. That is 30 less than was predicted 
in Edward P. Warner’s preliminary 
prophecy for 1932, published in the 
January issue of AVIATION. 

As between large and small transport 
types, there appears to be no very per- 
sistent trend. The 1931 figures, to be 
sure, show more than 50 per cent of the 
transport machines put in service to 
have ten or more seats, as against about 
30 per cent in the two previous years, 
but that is due mostly to the operations 
of one manufacturer supplying most of 
his planes to a single group of lines. 
The place of the open mail plane is 


obviously decreasing, as is the natural 
result of the Post Office Department’s 
attitude and of the implications of the 
Watres Act. More than 40 per cent 
of the 1928 machines still in transport 
service are open-cockpit types. For 
1929 production the percentage is 29. 
For 1930 it is 24, and for 1931 only 20. 
The leading manufacturers represented 
in transport company ownership are: 


as 5.sx 6 Sacdened oohue heaaetudinee 85 
as 05.550) Soy ade ++ aa ee buns Semen 60 
Curtiss-Wright (incl. 16 Keystone-Loening 
NING bios vidsdactee pent eeessr en's 58 
DG chien duc ic6 5. 66ea Sates 40des Gee SS5>% 57 
PR iriticiee t o6e< 00s dc0N es Rhee nee se ous 49 
RNs cn eba ws pe oho teas a «Keres 38 
American Airplane & Engine............... 37 
NS sh onincdn Oss dattade wed t ocet ds 31 
I chin :dcs'a's,p-9 ABTA + aha cnn da onde @ 5% 26 
TG eins 0.0 <i: s Scecookwe~ vans ieees 24 
DIN. 6 5.65 hocks cccdeocedkiees 96 


*T otal for United Aircraft units, 148 


Oil companies are by far the most 
important of the non-aeronautical busi- 
ness groups owning and operating 
planes. In 1929 and 1930 they were very 
heavy buyers, and of the 73 machines 
which oil companies now own 59 were 
built in those two years, only seven in 
1931. The non-aeronautical corpora- 
tions other than oil companies show a 
total ownership of 138, of which 50 
date from 1929, 35 from 1930, and 32 
from the year just past. 

The distribution of types is shown by 
a table on the next page. The distribu- 
tion for the oil companies and for the 
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remainder of the non-aeronautical 
group is much the same, except that 
the former have relatively more am- 
phibions than the latter, a_ slightly 
larger percentage of open planes, and 
only one of the seven autogiros. A com- 
parison by make shows the effects of 
propinquity and of sales effort. A very 
large proportion of the planes sold to 
oil companies were built in Kansas or 
Oklahoma. Most of those for other 
business operations, on the other hand, 
come from factories in the neighbor- 
hood of New York, Detroit, or Los 
Angeles. Stinson and Bellanca have 
made special efforts to sell to miscel- 
laneous manufacturers and to financial 
institutions, and they are represented 
by 27 and 10 planes, respectively, 
owned by companies of those types. Oil 
company ownership, on the other 
hand, shows only seven Stimsons and 
two Bellancas. At the other extreme 
are Stearman and Spartan, both built 
in oil territory. Twelve Stearmans and 
five Spartans are owned by the oil com- 
panies, only two of each by other non- 
aeronautical corporations. Stearman 
heads the list of oil company employ- 
ment, while Stinson is first in the other 
non-aeronautical group. Lockheed, 
Travel Air, and Sikorsky are very well 
represented in both types of ownership. 

Open-cockpit machines play an over- 
whelmingly preponderant part among 
those owned by flying services, making 
up 64 per cent of the total. Very large 
machines, which a numbér of the flying 


Planes in use by dealers, distributors, and flying services 


1926 
and 
earlier 1927 1928 1929 1930 
Landplanes......... 11 42 274 737 334 
Light (open)...... “i - _ ik 17 
Other (open)...... 10 27 +152 45t 214 
1-3 place (cabin)... a 2 26 124 21 
4-6 place (cabin)... 1 13° 82 129 76 
7-9 place (cabin)... ~ “ 6 27 6 
10-14 place (cabin) ax bc 8 5 
15 place and up 
(cabin)......... rs os sins 1 


Planes in use by transport 
1926 
and 
earlier 1927 1928 1929 1930 
Landplanes......... 9 34 85 212 55 
Cas ct lo 9 13 40 71 17 
1-3 place (cabin)... | .. 7 7 3 te 
4-6 place (cabin)... 3 12 20 33 16 
7-9 place (cabin)... sie a 7 37 7 
10-14 place (cabin) is 1 11 33 iF 
15 place and up 
(cabin)......... se 1 be 35 s 





seeeee 


Year of Year of 
manufacture 1926 manufacture 
un- and un- 
1931 known Total earlier 1927 1928 1929 1930 1931 known Tota 
290 13 1,701 Amphibions and fly- 
169 ia 186 ing boats....... 1 1 3 9 14 2 1 31 
75 9 938 1-3 place......... 1 Pes 2 2 7 2a 5 
5 is 178 4-6 place......... aw 1 1 3 10 7" 1 16 
41 3 345 7-9 place......... 2 2 1 ss a 5 
1 40 10 place and up.. tie 2 1 2 pes 5 
13 Autogiros........... 7 a we : 1 O. we 11 
1 Style unknown...... 2 ion - 5 3 1 1 12 
Total planes. ... 14 43 277 751 352 303 15 1,755 
operators Planes in use by oil companies and other 
non-aeronautical corporations 
Year of 
manufacture To 
un- 
1931 known Total 1906 manufacture 
and un- 
7 6 498 earlier 1927 1928 1929 1930 1931 known Total 
20 = 170 
7 bi 24 Landplanes......... 1 3 21 82 55 26 3 191 
3 4 88 Light (open)...... - im me ate ‘* e 7 
12 2 65 Other (open)... ... 1 3 10 36 18 5 - 73 
54 110 1-3 place (cabin)... 3 12 6 +e ii 21 
4-6 place (cabin)... 6 24 28 15 2 75 
1 41 7-9 place (cabin)... 1 8 2 2 - 13 
10-14 place (cabin) 1 2 1 oe aie a 


15 place and up 


seeeee 
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services were operating two years ago, 
have now almost disappeared. Of the 
201 landplanes of ten-passenger capac- 
ity or larger which are now licensed, 
the dealers and flying services hold only 
fourteen, while the transport companies 
have just three-quarters of the total 
number. 

The open plane is still more dominant 
among the machines owned by flying 


clubs, making up 92 per cent of the 
total, including 13 per cent of light 
planes. 

Analysis of the tables of age, type, 
and ownership shows a general paral- 
lelism with the general table on page 
125. It has already been noted that the 
oil companies have done very little 
buying, but that non-aeronautical cér- 
porations of other types, on the other 


Aircraft, pilots, and mechanics, as of Jan. 1, 1932 


Aircraft © 
a at 
a 
bx 2 
3 E 32 

oO be 
4 = i 
Ma oi siccbievsers 36 32 +57 
I iod.bdt os cdbsce cae 49 13 +63 
RE eee 52 21 +2 
ee 959 227 —4 
Ee 44 43 —12 
Connecticut. .......cce0 114 34 — 3 
pA rere 59 13 +59 
District of Columbia.... 85 6 +25 
RS fond dhe.< oredr einceed ek 125 76 +45 
See his cnatandes s'6p 39 50 — 3 
Sets shies dtinet ooae 20 15 + 5 
sb 56.0.6 0s orwiniee > sia 511 223 + 8 
INS di o-4-4/doeieeaeld-v: ocr 148 124 — 6 
I i wchushie Saw hited Sep oe.0 oe 149 73 +2! 
Np 5k ahd6. Sicha. 0-90 0-6 'otina 145 164 —15 
0 Oe ere ee 39 21 —15 
as -66 ose ss sonar 89 27 + 4 
pe | Ae ad 27 +52 
ET clad eigna @ dan 60 6.00 94 26 +24 
Massachusetts............ 207 52 + 6 
a 360 16] — 1 
er ee 114 104 + 4 
Mississippi............... 24 16 —22 
oS 5: 3-0 die eerirne-ere 229 130 —16 
I hoo55 0 80s bee 33 28 —23 
Nn cnedintaeeaeelesc 142 71 —7 
DS 80h insted 60-0096 0's 12 6 +20 
New Hampshire........... 23 6 0 
EE Pe 219 113 +11 
New Mexico.............. 29 7 +61 
eee 973 254 — 3 
North Carolina............ 75 43 +36 
North Dakota............ 43 43 +10 
MRP N a sik ts 2 colons Ha-6.de 439 180 + 8 
er 237 110 — 1 
ash s6 Voicceccas 91 78 +34 
Pennsylvania............. 452 104 +10 
Rhode Island............. 29 9 —12 
South Carolina............ 18 30 +38 
South Dakota............. 54 20 + 2 
<n er eens 69 36 —16 
WS Sn aknion <éa5%c<cia 315 143 —7 
WE ces eind SBOE e 4K 31 10 +15 
Re shun 0:3 Cd noe scan 21 4 +31 
ML c's ac cenedeeans cs 63 25 +26 
Washington............... 120 80 —19 
West Virginia............. 51 17 +59 
INAS <cow c cweneane 182 11 + 3 
ee 55 12 +15 
Ee eee 29 5 +107 
SE ok sescccccene 0 0 Jae 
_ <1 pare 6 1 0 

Miscellaneous............. 7 3 

Mi ikon vecdsiee os 7,553 3,227 + 3 


* Licensed planes only. 








5 as _— 

a @Q 
$2 z ee q 4 
at 2 3 Ff 3 é 
a a = Ay al Gi 
73,507 38 3 68 109 53 
8,889 26 6 73 105 41 
35,663 39 9 91 140 61 
5,920 1,156 198 1,957 3,327 1,644 
23,540 62 18 63 143 80 
14,095 68 20 93 181 135 
4,040 13 2 18 33 20 
5,728 206 6 60 272 148 
11,745 143 26 187 357 276 
74,577 55 6 39 100 48 
22,252 25 5 26 56 24 
14,933 421 108 596 1,128 549 
21,882 115 38 190 344 145 
16,583 97 42 161 300 141 
12,972 110 15 95 220 183 
67,041 47 9 59 115 46 
22,489 52 9 4] 103 67 
18,123 33 7 15 55 25 
17,356 59 22 91 172 104 
20,529 165 51 300 516 199 
13,451 326 78 541 946 441 
22,526 127 34 108 269 133 
83,742 22 9 39 70 20 
15,849 242 43 162 450 264 
16,291 34 15 52 101 55 
9,704 105 24 149 278 121 
7,588 6 3 15 25 22 
20,230 11 15 30 56 23 
18,454 181 ae 280 506 293 
14,597 22 3 33 58 18 
12,937 572 186 1,057 1,820 860 
42,270 36 19 52 107 49 
15,834 33 4 33 70 30 
15,140 409 110 461 980 502 
10,109 185 31 197 416 158 
10,481 65 16 131 212 107 
21,308 283 129 604 1,019 393 
23,706 17 8 55 80 24 
96,598 18 2 22 42 22 
12,830 37 12 57 106 50 
37,921 49 10 95 154 74 
18,491 455 47 207 803 393 
16,382 42 7 17 66 66 
17,124 10 5 a 28 14 
38,442 143 14 72 229 271 
13,028 147 49 166 363 188 
33,906 23 7 40 79 29 
16,148 122 45 155 322 103 
4,101 25 5 19 49 67 
2,044 22 2 1 26 17 
Poe 54 3 4 61 70 
61,389 69 3 20 92 100 
59 4 17 80 50 


16,255 6,881 1,586 9,226 17,739 9,016 


t Including 46 industrial pilots. 
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hand, have made relatively heavier pur- 
chases in 1930 and 1931 than in 1929. 
Most strikingly apparent of all, how- 
ever, is the dependence of the flying 
services on old equipment. Out of the 
1,755 machines in that group, only 37 
per cent were manufactured in 1930 or 
1931. If reduction be made for the un- 
sold inventory carried by dealers to get 
the number built in the last two years 
that are truly in use for flying service 
work, it comes down to about 300 out 
of 1,350, or 22 per cent. About 75 per 
cent of the number of machines now 
owned by flying services for their own 
use are of 1929 production. 


Pilots and their distribution 


HIE most notable change in the 

record of pilots in the past. year, 
aside from an increase of 16 per cent 
in their total number, is a further in- 
crease in the proportion of private 
pilots. Two years ago they were only 
41 per cent of the total. Last year they 
were 49. Now they are 52. The im- 
portance of the limited commercial cate- 
gory continues to wane, falling from 14 
per cent at the beginning of 1930 to 
9 per cent now. Obviously pilots are 
tending to.divide into two widely sepa- 
rated groups. One is made up of those 
who expect to fly only for pleasure, and 
who may never bother to take anything 
more than a private license, however 
many hours they compile; the other is 
composed of those who intend to make 
flying a profession and who go straight 
through to their transport qualification 
as quickly as possible. 

The greatest total number of pilots 
are domiciled in California, which in- 
deed runs ahead of any other two states 
combined, or of any other three except 
New York. Even if the effect of the 
large number of Army and Navy pilots 
located in California be eliminated, it 
appears that one out of every 2,000 
civilian citizens of that state holds a 
license of some grade. 
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Design approvals continue, but approved 
schools diminish in numbers 
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HE export trade 
of the American 
aircraft industry, 
which heretofore 
showed signs of becoming its mainstay, 
during 1931 felt the full force of the 
world-wide economic depression and 
dropped to the position which it held 
two years ago. Of the total production 
of airplanes, aircraft engines, and parts 
only 12 per cent was sold abroad during 
1931 as compared with 17 per cent last 
year and 11 in 1929. Considering air- 
planes alone the drop was from 10 per 
cent exported in 1930 to 6 per cent this 
year, the figure which obtained in 1929. 
In the face of a general industrial de- 
cline in 1930: the export trade practi- 
cally held its own, sending to foreign 
markets barely 6 per cent less than in 
the peak year of 1929, but during the 
year just passed the loss was almost 50 
per cent of the previous year’s figure. 
A change almost equally striking, 
though less depressing, has occurred in 
the nature of the exports. Airplanes, 
which in 1930 formed 55 per cent, this 
year made up only slightly more than a 
third of the total exports. Aircraft en- 
gines and accessories accounted each for 
another third of the 1931 total, instead 
of the 19 and 26 per cent which they 
had formed respectively of the foreign 
sales of the previous year. Round-the- 
world, distance and other record flights 
advertised the efficiency of American en- 
gines at a time when aircraft industries 
in the Soviets, Netherlands and other 
countries were in the market for such 
products. That most of these engines 
were destined for use in transport or 
military planes is attested by an increase 
this year in unit value of those exported, 
as contrasted with a decrease of about 
a sixth in average unit value of the 
engines produced in this country. The 
average unit value of the planes ex- 
ported, mostly transports and military 
planes of the higher price-levels, showed 
a slight decrease, attributable largely to 
the price reductions typical of the past 
year. 


Europe again our best customer 


Among the results of a consideration 
of the countries of destination of aero- 
nautical exports of the past year is the 
revelation of Europe as the largest 
single purchaser of American aircraft 
products for the first time since 1926. 
Asia retains second place on the list of 








Foreign trade 


“What has America to do 


buyers, but South America, last year at 
the top of the list as the destination of 
more than 35 per cent of our exports, 
this year drops to fourth place. Revolu- 
tions and threats of national bankruptcy 
have had their effects. The picture of 
South American purchases of Ameri- 
can aeronautical products was confused 
in the past, especially in 1930, by the in- 


with abroad?” 


clusion of large numbers of transport 
planes intended for use on American 
airlines on the southern continent, 
licensed in the United States yet listed 
as exports. The 1931 figure comes 
nearer to representing true foreign 
sales. It includes only one large plane, 
destined for Chile, and is made up 
almost entirely of engines and parts. 


Aeronautical exports 














1929 1939 —— ——~  A~A— 1931 —~ 
Value No. Value Value No. Value Value 

Canada and Newfoundland*.. $1,764,104 63 $673,776 $1,209,260 16 $62,394 $386,473 
Mexico and Central America* 2,400,402 63 565,560 1,126,804 36 438,744 880,823 
SINGS G34 o044.c0esbtseren 17,200 2 4,032 13,348 + 11,400 18,356 
SN ce as s avibs woke ss ced 29,317 os ‘opoet¥ews 60,184 1 15,599 17,147 
Mexico..... 1,851,733 45 445,626 609,015 27 374,745 586,217 
SORE Se Pe ay ee Mas: ceidebed * hae Tee eee 7,500 
ERE SE 316,650 10 73,044 273,717 4 37,000 174,863 
| SE ae Te: cs scthenen Ga os. “sescneke 1,307 
Sbniisa-d 0d vised uaews + i005 93,373 5 36,858 FORE. cal . -eeesvens 42,963 
aE ene ot 3 22,444 OAS i ae 26,412 
South America............... 2,133,086 107 1,947,150 3,115,015 12 174,551 704,787 
BIN a chic adavcenetocs cs. 507,885 20 233,871 464,577 6 51,199 180,859 
tives: 640 Cones eukaak osc 249,094 21 510,234 702,799 1 5,050 151,542 
SRC Shits dahon eseveaeeeee 790,395 17 355,090 692,564 1 58,602 214,889 
EE Re Bae See 106,863 2 33,350 55,036 a 59,700 80,261 
BER eet ar ee Pee 283,543 45 794,654 1,126,300 ie Tike dnneeh 76,286 
RE ER aE ee 17 2 19,951 DE ib) abeedens 655 
EP sind 0 bs stewevect cuss 1,431,721 11 142,861 1,287,818 20 344,288 1,503,164 
Belgium........ See. es ube eee See ba | Sheet 11,844 
Czechoslovakia................ anes. scnenecten 2,062 1 11,000 14,915 
Doc cebthatdveiweccrias . . Seheeee 1 7,496 _* eerste ~ 76,755 
Si TOOLSET Saree Ss vhs cenale 21,950 1 2,500 10,575 
COI ib.6 sco wiecswtciea ress aS Scr = 261,655 1 1,600 27,892 
iin nd cbt eSbS aided de> << 134,383 1 10,800 44,968 1 21,000 82,807 
PN 6 i 5 bia Sie aap g ba os 120,641 ae ee 162,552 3 8,766 265,434 
Poland and Dansig............. <5 © sheeedes ee lbs 5) Gatbmemin 53,706 
aiden tikinddeieiess: -* sebtelad ic eh. weeunes 19,083 1 1,833 2,176 
Soviet Russia in Europe... ..... SO hss. vnesemes Se ak Sea eee 533,157 
ete so ove cedosdes éddbe v% 49,793 1 2,790 17,534 a 32,575 33,115 
SING ocho a dew aeguadeeeancss 9,973 :° eda 18,991 Set oe 40,805 
NS ET et Aes oe San ss ° whseheds 4,666 
Turkey in Europe.............. Gee. 0s. ~sheshsch-. bane ate i «ebdeene 5,252 
United Kingdom.............. 147,691 7 123,718 148,818 7 263,512 337,220 
pS FG tte at ee 1,244,477 66 1,316,723 1,684,810 48 736,889 1,194,935 
a Sy Pe i re ee 1 8,500 9,034 3 7,369 8,504 
Gc cbickce etch uses cece 703,829 41 935,472 1,134,646 38 644,170 908,526 
Hongkong 15,960 10 71,064 75,683 5 42,600 80,725 
Japan... 448,056 14 301,687 ee se cadiones 151,267 
Siam... es. os. aueghdes 3,321 2 42,750 43,800 
CI. on otis ékiv eckson ot 346,345 S 167,500 336,518 7 51,472 131,291 
BR he See or ETOP SOUR! on wh ohkense 3,204 1 25,000 35,143 
Java and Madura.............. 67 7 140,000 See ft, canteen 44,519 
SS Sass os os> aed: ee. oath Ge «eto Abeantes 1,189 
Philippine Islands............. 161,120 1 7,500 19,727 6 26,472 50,430 
is oils den aide + i's coe 20,834 2t 6,097+ 42,410 it 4,489T 9,246 
BE 4p taes co bate seasaes $9,345,606 321 $4,819,669 $8,802,635 140 $1,812,827 $4,810,531 


*Total includes exports to miscellaneous other countries on the continent not included in the breakdown 
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Mexico and Central America, our most 
important customer at the time of the 
initiation of air transport systems in 
those regions in 1929, now occupy third 
place in the continental grouping. 


Canada imports little from U. S. 


It is wise, in respect to individual 
countries, to consider the records for 
several years in order to neutralize the 
effect of a few large orders. However, 
1931 purchases show too many changes 
in trend to disregard them entirely. 
Canada over a three-year period sus- 
tains its reputation as our best customer, 
with Mexico next, also as usual. China, 
Chile, Peru and Soviet Russia are next 
in order. According to the 1931 records, 
however, China is far and away the 
biggest buyer, Mexico consistently sec- 
ond, while Soviet Russia, whose pur- 
chases, of engines and parts only, were 
larger than ever before, not excluding 
the early years before a native aircraft 
industry had been developed, takes third 
place. Canada is fourth in 1931, with 
the United Kingdom and the Nether- 
lands, neither of which ranks high on 
the three-year listing, coming in close 
succession. The establishment of an 
aircraft branch by Ford in England is 
responsible for the increase in exports to 
England, while the use of American en- 
gines in Fokker airplanes of course ac- 
count for the Dutch total. Again, ac- 
cording to the records of three years, 
Argentina, Brazil, Japan and Panama 
made purchases in the order named, but 
in 1931 Chile had dropped to this second 
division, and was followed by Argentina, 
Panama anid Brazil. 

Australia, New Zealand, and the 
Philippines though important markets 
for American automobiles and ma- 
chinery, made no purchases of any im- 
portance to the aeronautical export 
trade, of which all Oceania accounted 
for barely 3 per cent. Most of this 





How American aeronautical exports divide 
among the continents (dollars per year) 


Trade in dollars 
(Thousands omitted) 


Great Britain 1928 1929 1930 =—:11931 
Exports......... 6,467 10,539 9,962 8,273T 
Imports......... 151 Pe) awew, sauces 

France 
Exports......... 5,600 8,412 8,236 5,656 
eee pas _ meer 75t 

Italy 
Maperis.......... 2,162 Ree. sth” weven 

Germany 
Exports......... 1,269 1,682 1,420* 4,394 
eee wists 55 Swag) teetaee 

Netherlands 
BN Biiccss00e 1,876 Bes Sone a ee on 
a ae 1,018 850 io <perhe 


* Airplanes only. + Total for eleven months. 
t Total for ten months. 


business was with Java in the Dutch 
East Indies. Legal restrictions on the 
licensing of foreign-built planes still 
make exporting to Australia somewhat 
difficult. 


France and Britain surpass U. S. 


Export and import statistics of 
European countries for 1931, secured 
through the Aeronautics Trade Division 
of the Department of Commerce, though 
available for the most part only in pre- 
liminary form, show a much firmer 
resistance to world economic conditions 
than American foreign trade was able 
to muster. British aeronautical ex- 
ports, in the past generally averaging 
about 10 per cent above the American 
total, in 1931 were almost  seven- 
eighths larger, estimating the totals for 
the year on the basis of returns for the 
first eleven months. The British ex- 
ports were about 10 per cent below 
those of the preceding year. 

Though 1931 figures are not yet 
available in detail it is probable that 
more than half this business was with 
the Dominions, and outlying parts of 
the British empire, which in 1928 took 
43 per cent and in the next two years 


1090000 





1931 


The export trade, totaled and subdivided 
by planes, engines and parts 
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52 per cent of the total British exports 
of aircraft. Canada is playing a de- 
creasingly important part in this trend, 
accounting for 14 per cent of British 
exports in 1928, 12 in 1929 and only 
6 in 1930, when the Canadian industry 
with its factories and assembling plants 
of both British and American manu- 
facturers of aircraft had gotten well 
under way. The United States which 
in 1928 and 1929 bought 3 and 7 per 
cent of the tota! British exports, in 1930 
purchased less than 1 per cent, exports 
to Latin America in 1930 amounted to 
4 per cent of the total instead of the 13 
per cent which they accounted for in the 
two preceding years. Japan and Greece 
were outstanding markets for the re- 
mainder of the British aeronautical ex- 
ports. British official missions have 
been useful sales agencies for British 
aircraft. Most of the sales outside the 
Empire have been of military craft, 
though the De Havilland Moth and Puss 
Moth have played a part by no means 
negligible. 

French exports in 1931 were larger 
than those of the United States for the 
first time, the ten months’ French total 
exceeding the twelve months’ American 
total by almost 18 per cent. It was 
largely the result of large orders 
from Czechoslovakia, the U.S.S.R., and 
French possessions in Africa and the 
Far East. 

Sweden was the most important cus- 
tomer of the German aeronautical ex- 
port trade in 1931, with Jugoslavia 
second, and France, surprisingly enough, 
next in order, exceeding both Soviet 
Russia and Greece in both value and 
quantity of its purchases. Two very 
expensive experimental machines of 
very large size made up a great part 
of the German trade with France. 

There is no way of making a classi- 
fication of the exports of any country, 
with separate figures for civil and mili- 
tary craft. It is probable that for most 
countries a majority of the aeronautical 
exports are military. Alliances and 
financial obligations play a large part in 
determining the allocation of such or- 
ders. In the countries of the eastern 
hemisphere European nations, and espe- 
cially France, have a marked political 
advantage in the military market. 
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HREATENED reductions in ap- 

propriations have not yet begun to 
show their effects on the operations of 
the Army Air Corps and of naval 
aviation. Both services made new 
records, during the past fiscal year, for 
the amount of flying done. Together, 
they rolled up some 670,000 hours, with 
the Army getting about 45 per cent 
more time than the Navy. Reduced to 
more comprehensible figures, that 
means that the average number of 
service airplanes in the air during the 
year was about 75 for every minute of 
the day and night. In per capita terms, 
it signifies an average flying time of 
about 190 hours for each pilot in the 
Regular Army, 160 hours each in the 
Navy. The Army’s total is likely to 
drop sharply during the next year, as 
orders issued in the interest of econ- 
omy will prevent any pilot, except per- 
haps a few engaged in training, from 
getting over 220 hours. 

Although only very few of the 
major European countries make any 
full official report on the amount 
of flying done in their military serv- 
ices, reasonably reliable estimates can 
in most cases be made. Thus, it ap- 
pears probable the Royal Air Force 
flying time in 1931 
325,000 hours and that the French air 
force had somewhere between 250,000 
and 400,000. Official reports from Italy 
show approximately 170,000 for the 
year for the Italian forces. The Nether- 
lands report 31,500 hours, and Nor- 


Appropriations—direct, total (incl. salaries of civil personnel)........ 
Appropriations—new planes and engines............. 


Total personnel at end of fiscal year: 


Flying personnel at end of fiscal year................ 
CURar I, Ca ni een decks cote c.daveesy vee os 


Students graduated from flying schools during year. . . 
Number of planes on hand?.................--.+-- 
Flying hours during fiscal year................--+--- 
Reserve officers enrolled and qualified as pilots... .. .. 
Reserve officers doing periods of active duty during year............- 1,415 
2 Actual date for these figures ranges from July | to Dec. 31, usually Oct. 1. 


1Estimates. 


*Thousands omitted. 
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Aeronautical expenditures, Army and Navy 


way, Denmark, and Sweden give 2,600, 
4,000, and 15,500 hours respectively. 
As would have been anticipated in 
view of the growing importance of the 
arm, aviation has been receiving a 
gradually increasing share of the total 
national defense budget. Aeronautical 
expenditures, direct and indirect, have 
climbed from less than 10 per cent of 
the total defense outlay just after the 
war to 17 per cent in the last year for 
which figures are available. (The 1930 
figure read off the curve differs some- 
what from that given in the table on 
page 134. The discrepancy is due to 
a difference in the definition of “in- 
direct expenditure,” that in the table 
having been modified to accord with 
the League of Nations standard and so 
make the American totals. and _per- 
centages directly comparable with those 
for other countries.) Direct expendi- 
tures alone rose from a post-war 4.8 


Military and naval aviation 


per cent to a high of 10.2 last year. 
Now, unhappily, the trail is being re- 
versed. Not only the absolute appro- 
priations, but the proportion of all 
military expenditure that goes for aero- 
nautical purposes, is being reduced. In 
the next fiscal year, as the figures now 
appear, aviation’s share of the defense 
budget will be only one per cent higher 
than at the time when the Morrow 
Board met. 

The total number of airplanes in the 
naval service remains stabilized close 
to the one thousand provided by the five- 
year program of 1926. The Army’s 
total is 25 per cent below the 1,800 for 
which its 1926 program called, has in- 
creased hardly at all during the past 
year, and is in fact below the lowest 
figure that was reached from 1918 to 
1925. At that time, of course, great 
numbers of Liberty-engined DH4’s 
were still on the roster. 








Army Navy 
1930 1931 1932 1933! 1930 1931 1932 1933! 
$33,713* $38,043 $29,528 $25,810 $32,913* $32,033 $31,135 $25,750 
A, th ee a $17,242* $15,843 $15,296 $11,282 $14,215* $13,033 $11,500 $5,800 
en Soe wae 1,266 1,286 ica: ape ay 1,019 1,436 nee ewes 
en es soe 12,086 13,190 oar oe pnaiege 10,769 13,671 wb es puso 
ida eee oCkeee 1,133 1,256 OS cee a 964 1,198 sheiewe ovate 
ee eater et 1,113 1,225 Led eies Se snlen 696 835 heey oh stew 
a Kegel Sante aed ak EEG wa econ MER aaa 4 2 wu cane 614 737 Nevius oeSgeee 
ace gs Bes ee er | HO ie ee ates SAG Ree eT | tie eet 82 98 jesse PR AS 
ignite Dem bbliNes 20 31 Jira Sa8 af = 268 363 Sevdan ae ee! 
ec Rite hte ep eee oF ea me Pe hee eit ed 244 330 sabes setae 
Sg a ela vi aaa Te Sa iat > 5 ei 9 late a 24 33 eiee. ree oe 
Senate Mie anaes 306 247 Veiahalline ew Soe 234 258 eae hivteag O 
Lasicesag ante eee 1,319 1,328 Se poy 1,081 980 eats Sate oak 
iS oss See ae 325,273 396,961 7S oe Tae Se eee 264,788 $272,455 Pe ae En 
EM as eR DB 1,845 1,786 os tee ae ack rep ‘omnes Te ylt oh 
Se ciaaedae. + iesamen a ae ie secpee ss: fanaa 
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Procurement of aircraft, U.S. Army Air Corps 
1928 1929 

Contractor No. Desig. No. Desig. 
idan ecnsevcneeesee Be Siwien Oe” tacsees 
Boeing Airplane Company.... 16 PW9ID 9 Pi2 
Boeing Airplane Company.... ... «sese+s 1 XPI2 
Ti, A PEM ccinvctecs c09 seeves ee 
Curtiss Aero. & Motor Co.... 1... cesses: 33 PIC 
Curties Aero. & Motor Co.... 2.  sseeeee 18 P6 
Curtiss Aero. & Motor Co.... 1... sseeee r 3 Pll 
Sk dec cotucweveds< Ms iabiptaveiecd y.. Sosie. ~< “eemeateelis 
Curtiss Aero. & Motor Co.... 36 A3 o Seleouaees 
eS fo ey ee ee 
Observation.............+. eee See vexssee 
Curtiss Aero. & Motor Co.... 21 Ol 41 O1E26 
Curtiss Aero. & Motor Co.... 1... ceeeeee PE ee a 
Douglas Aircraft Co., Inc..... 71 O2H 60 O2K 
Douglas Aircraft Co., Inc... .. 1 O2J 61 O2H 
Douglas Aircraft Co., Inc..... «12  seeeeee 3 022 
Douglas Aircraft Co., Inc..... 142 seseeee Nl ee ‘ 
Loening Aircraft............ 10 OIC 8 OA2 
Consolidated Aircraft Corp.... 28 O17 So alae iaile 
Thomas-Morse Aircraft Corp. ... ....+.. 1 023 
Thomas-Morse Aircraft Corp. ... ..-+-++ 2 O19 
Fokker Aircraft Corp........ oie Seeeree a eedae 
Fokker Aircraft Corp........ ie teverke Ee Msometen 
eee res ‘ ees 
Curtiss Aero. & Motor Co.... 2 B2 10 B2 
Keystone Aircraft Corp...... 25 LB5A 27 LB6,7 
Keystone Aircraft Corp...... ae. © | tram Sseooaes 
Keystone Aircraft Corp...... 222 sccccee coe ceevece 
Fokker Aircraft Corp........ Sad REARS eeccate 
Fokker Aircraft Corp........ tide, EVER i008 sonetas 
Cargo and miscellaneous... 10 ....... ED técuuse 
Ford Motor Company....... ben? igeeienes 8 C3A 
Fokker Aircraft Corp........ 10 C2A 6 C7A 
Fokker Aircraft Corp........ ee ee 1 FIOA 
Sikorsky Aircraft Corp....... .+2  seseees 1 CA6 
Fairchild Airplane Mfg. Co... ... ...++++ 1 FC2 
Consolidated Aircraft Corp... ... ..+++- So nu CRG. Oho esee 
5 ee re ee ee ee 
Detroit Aircraft Corp........ Seu) Wes ies ~ Peawedg 
Detroit Aircraft Corp........ ipl etwas) ee” Saieeds 
Northrop Aircraft Corp...... Sl ti ee ke cmamirns 
Northrop Aircraft Corp...... sh tien so bo bgecaed 
EP reer GE paveese Te uva<sus 
Consolidated Aircraft Corp... 130 PT3 120 PT3A 
Curtiss Aero. & Motor Co.... 31 AT5A > wheres 
Douglas Aireraft Co., Ime..... 102 secccce cee covccece 
Douglas Aircraft Co., Inc..... 1... seeeees caktven 
Stearman Aircraft Co....... ; bee. waeneve ee ne = 
Stearman Aircraft Co........ 222 sees ‘ . oeeaes 
PPC. A cst5e coe seeseee ede 004650 
pb riecwnddsc vee asees oT <weeesere Scans cet 


Procurement of aircraft engines, U.S. Army Air Corps 








1928 1929 1930 1931 

Contractor No. Desig. . No. Desig. No. Desig. No. Desig. 
Air-cooled........... jive BE Geesede. SD ledncane ere ii Se eudane ce 
Wright Aeronautical Corp.. 200 J5A SEE Sie dk eewae 16 R540 
Wright Aeronautical Corp.... 110 J5B a Sn -sae whaeewe Sit aeeiess 
Wright Aeronautical Corp.... 57 R790A SO —Eeeeae 95 RI1750 
Wright Aeronautical Corp... . 3 R760 whit neubata en oe Se eee 40 Ri820 
Pratt & Whitney............ 32 Hornet 100 R340 3 Wasp Jr. 486 RI1340 
Pratt & Whitney............ Wak avawee~ 40 Hornet 358 R1340 434 SR1340 
Prete Be WI ss vc icewes cow ceccess cee ceccsce 264 R1690 60 R1690 
Se kek sgl vegbinee soe eoseies 73 R1750E geeanw amare 
IE coda sesstve “see covdece 14 K5 Sal SE ee RO 
Continental Aircraft ing. Co. 3... 0 ..cccee oe cocccee Seibert 12 YR540 
Liquid-cooled.............. A a eirienese ieee Ee: <csee¥e Pt .-anienss's 
Wright Aeronautical Corp..... 2 V1550 157 D1i2 168 DI2 60 V1150 
Wright Aeronautical Corp..... 4 V1460 12 V1460 194 V1570 97 V1570 
Wright Aeronautical Corp..... ...  .--++-- De Pe. cas ‘geeeens oe OAs dew ove 
Wright Aeronautical Corp..... ... sss. a. eee” laws: daneae  suaharedataa% 
Wright Aercnautical Corp..... 0... 0 seeeeee - eee. scs ‘gasenes ec, 6Os che en 
Mido: asdeds enwenceanee — ere ene owes OG. tcscees ER esas «ca 


*Miecellaneous experimental orders included in totals, but not listed separately. 
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Both the Army and Navy continue 
to set up safety records of unparalleled 
excellence. During the past year, for 
the first time, both services averaged 
less than one fatal accident for every 
10,000 hours. Their combined average 
was 0.64 per 10,000 hours, or 15,600 
hours per fatal accident. For the first 
time in six years, the Army had a 
distinct lead over the Navy in the mat- 
ter of safety. 

On this point, as on flying hours, 
most air forces are very chary of giv- 
ing out statistics. There probably is 
no great European or Asiatic Power 
that can claim a higher quality of flying 
equipment or flying personnel, or that 
conducts its air operations with greater 
efficiency, than Great Britain. During 
the year just ended the Royal Air Force 
had 43 fatal accidents, indicating, on 
the strength of the flying-time estimate 
already made, a fatality rate of 1.3. 
The French, Italian, and Japanese rates 
almost certainly exceed 2.0, though the 
data at hand are not sufficiently com- 
plete to justify separate estimates for 
those countries. 


The air forces of the world 


T IS extremely difficult to make any 

comparative estimates of air power, 
but it is not quite so difficult as it was 
a year ago. In preparation for the 
Disarmament Conference at Geneva, all 
the great nations and most of the small 
ones have released an unprecedented 
amount of information on their military 
establishments, including aircraft. It is 
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still true that no other country gives 
quite such complete figures as are pub- 
lished annually by the United States 
War and Navy Departments, but at 
least we have the material now for a 
general summary under certain head- 
ings—even though in some cases it must 
be more or less approximate. 

Of course the Disarmament Confer- 
ence has not been the only source for 
this tabulation. Some fifteen countries 
furnished data directly on request. 
European aeronautical periodicals have 
been drawn upon to advantage. A 
survey prepared by Howard Mingos 
aud published by Carl Byoir & Asso- 
ciates has been extremely helpful. 
Many gaps have been filled, and appar- 
ent discrepancies have been smoothed 
out, with the aid of AvraTron’s foreign 
correspondents and with data drawn 
from other unofficial sources. 

The finished table speaks for itself. 
It speaks, among other things, of some 
marked differences in organization and 
allocation of equipment among the 
major Powers. No other country, for 
example, lists so many airplanes of 
military types as being assigned to 
training and administrative functions 
as does the United States. No other 
country, on the other hand, has such 
a preposterously small reserve of equip- 
ment. It is the general rule elsewhere 
for each squadron to keep with it, im- 
mediately available, an immediate re- 
serve of from 30 to 50 per cent. 

It seems to be the almost invariable 
rule, holding for all the leading Powers 
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Planes on hand and new purchases 


Procurement of aircraft, U. S. Navy 


Contractor 


. 


PRE daw ehediccecacs 
Boeing Airplane Co......... 


Curtiss Aero & Motor Co..... 
Curtiss Aero & Motor Co..... 


ee 
Chance Vought Corp....... 
Chance Vought Corp....... 
Loening Aero. Eng. Co... ... 
Loening Aero. Eng. Co...... 
Curtiss Aero & Motor Co..... 


Pee rae 
Glenn L. Martin Co........ 
Glenn L. Martin Co........ 
Glenn L. Martin Co........ 
Keystone Aircraft Corp... .. 
Naval Aircraft Factory....... 
Naval Aircraft Factory...... 
Hall Aluminum Aircraft...... 
Hall Aluminum Aircraft..... 

Consolidated Aircraft Corp... 
Sikorsky Aircraft Corp....... 
Sikorsky Aircraft Corp....... 


Torpedo bombers (T) (B) 


Douglas Aircraft Co........ 
Douglas Aircraft Co........ 
Glenn L. Martin Co........ 
Detroit Aircraft Co......... 
Great Lakes Aircraft Corp.... 


Consolidated Aircraft Corp... 
Consolidated Aircraft Corp... 
New Standard Aircraft Co... 
Curtiss Aero & Motor Co.... 
Keystone Aircraft Co....... 


Transport (B)............ 
Ford Airplane Co........... 
Fokker Aircraft Corp....... 
Sikorsky Aviation Corp..... 
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Procurement of aircraft engines, U. S. Navy 


Contractor 


Wright Aeronautical Corp... . 
Wright Aeronautical Corp... . 
Wright Aeronautical Corp... . 
Wright Aeronautical Corp... . 
Wright Aeronautical Corp... . 
Wright Aeronautical Corp... . 
Pratt & Whitney........... 
Pratt & Whitney........... 
Pratt & Whitney........... 
Pratt & Whitney........... 
Pratt & Whitney............ 
Kinner Aero & Motor Co..... 


Curtiss Aero & Motor Co.... 
Curtiss Aero & Motor Co... .. 
Packard Motor Car Co....... 
Maybach Motor Co......... 


WEniecds sso ss: i akees 





1928 1929 1930 1931 
No. Desig No. Desig. No. Desig No. Desig. 
UR ie te OP See ces ore a earn 
81 J5 3 R760 50 R760 5 R975 ’ 
138 R790 161 R790 3 R975 4 R975E 
45 RI1750 3 R540 2 RI510 14 R760 
32 RI750A 24 R975 345 RI820E 73 R1820E 
1 R1200 132 RI750 Sa Seeds 2 Vi2 
ep 3 RI920 31" Se Cal oane: abn eee ae 
39 R1300 526 R1340 4 R985 4 R985 ) 
83 RI1700 36 R1690 115 R1340 98 RI340 
274 R1340B 7 R1860 3 R1860 2 RI535 
ST I iim, Scddees 2. 2 OT Soe 20 R1690 
ie Me. ete eine Ly 
LS en eee mere 18 R370 eS 
Syne Or ge Re ae RR: ie ese 
SUE gg ems a ee 2 ville 8 GVI570 
nell seteuent CL wee. codeceer Ace ee ree 1 V1570 
a0: SAPO Sie ee Sedo we de ness * weer Sera 
‘Le pe ae 2 VL2 4 VL2 
geet B 5 ES detaig TR saseds o-- SE sedans 


*Misceilaneous experimental oiders included in totals, but not listed separately. 








1929 1930 1931 
No. Desig. No. Desig. No. Desig. 
OW cdasees Bee. sévemes BS -siwsices 
29 F4B 46 F4B 30 F4B 
eee Sree 1 XF5B 1 XF6B 
37 F&C 52 F&C 1 XF8C 
domaine 1 XF9IC pene ease 
Ee Te: auncune OP wWieeees 
159 O2U 36 030 65 03U 
vip. inane ‘eee. Sas Dees 
20 OL8 > eee” dee ceenanew 
aevewwe 15 OL9 me yer 
(ie dada teats 3 O2C 
Fetes eee S .dvbswatis 
30 PMI 25: FORE: sua" SRS 
}: ade | ecbsade” caw Meer eeaen 
9 P3M te esebene.. . abhvoteckeare 
are 18 PKI ‘oesaas 
soles 9 PHI ciao 
iene 1 XP2H ik Jenne 
ae, Capbeos ee 1 XP2Y 
2 P82 1 XP28S 1 Xss 
o tae - O's Oo eee is) dlipiareaeians 
ie Veisede DP ~stets~ GP egiics das 
aoe ree 18 T2D insesies 
eee ae ae 1 XT3D ey eee 
5 Sewers “bow aw eeece 12 BMI 
oe Mhadee bee 45endeu 32 TG2 
ee ONES Nedddad: “5525 eee 
et eee Oe. “éneatea. codtetcte Wa 
86 NY2 eS ea: 
1 XN3Y is Ae -{) Sede a pedeged 
ii Scieetie 6 NTI Epes 
er Per ee 2. eG op eweae 
OD  eeeedt ee Aeeesie es: HS Fai 
© St eawe De Nestevia OD wieae see 
3 JR2-3 2 JR3 1 RR4 
Sarre 1 RA4 
ambien 3 RSI-3 
then gerreee i dds 4-hcet 
D ethene Bi? deids nas Bits ssedesd 
REP . dtiivnce Rs <aatise sit: Wises. 
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Military appropriations, personnel, and 


Distribution of appropriation 


Dollars (000 omitted) 
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3 3 

= a 
North America 
Ny oleae Srp sinlecd 60 :d.0 4.010 ceidee $0.0 3,409 Fat ° 
nnd 0b ceoaeN aw + o0 ores oka 109,066 29,5963 
South America 
PD cee oadetntors ves gales 3,804 566 
Europe 
NEN SO rich 2 5 aS xsd vtetietas | lapowel easel 
SS RE en ne on ne 
SS rlathas dain wigg 9:6 o:9'5 900 756 436 
SE es re ee renee | eae 
Ee errr ae a ae 
is da pcae nine s.0s-c0 608 83,600 21,200 
Ce oss vesscccccsoess 98,500 31,700 
SEE Re eek Se | me, oe 
Pk icudtawestcaneeeeserents 50,000 10,800° 
I cdc cic cides ccncua cs 380 131 
Rs dala tae Chess eve cceh es 4,160 2,030 
CS eed ona ta eee. w agp. 6 tee 
SES 386 173 
EE rere er F 4,500 7183 
EES ee 1,170 612 
NR Seo ra ong 641-6. drew nk oe 8,750 4,250 
NN ea occ p40 oss ev aw's 483 25 
I oi chexechd aa sow a-ciegey 8,850 5,400 
a eae eee ee oe oe 
a reid cS co deo weg he 2,450 1,2203 
ee ee 1,320 640 
eS ee ed aens Nougat 20,000° ..... 
Asia 
EE se pare 2,100 1,320 
NEG >: arid y. 6+ aivie-vls power ees ae 
Africa 
scan aihacdipimis 5% = +55 saloneas 243 94 
I IN oo tities 9 W065 vic. 6k 5! 9% 638 86 
Oceania 
IG Snare vow ees 6.4444 ie 2,600 685 
pg lg Cee 776 234 

t Including India. 

only. ‘ Pilots only. 


with astonishing uniformity, that one- 
third of all the planes, including train- 
ing machines, that are owned by the 
military services of a country are 
organized into first-line tactical units. 
Except for the great powers, the fig- 
ures furnished the League of Nations 


have been the major dependence. 


It is 


suspected, however, that some of the 
smaller European countries have over- 
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Pay 


1,750 
31,334 


865 


59 
45 


1,420 
472 


5 Including immediate reserves. °See footnote 3 on page 136. 
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>. 
c - Sea . 
2 o§ Personnel 
83% 
ssk Enlisted 
Ay Officers men Total 
ei 85 365 450 
2 2,290 25,000 27,300 
146 800 946 
a ae 2,840 
396 6,100 6,482 
Gem... | <eedd “SbF 237 
Keel . o eeiee 467 
aiken 213 1,697 1,910 
15.5 3,781 35,506 39,287 
17.8 3,450 28,770 32,220 
hand Leas hea 2,379 
15.1 2,215 21,189 23,404 
6.2 ere 163 
SO sees Figoee 10,810 
ae pain Suns 550 
6.8 84 645 729 
6.4 Pee andon 1,497 
9.5 hore Sehese 360 
9.2 661 7,258 7,919 
Reet)... Sere D  Seedy 997 
wee en cy. Ateats 11,836 
{tC rae re 5,389 
7.0 talew. Asewtt 991 
6.1 Te ae te 258 
2,310 17,240 19,550 
17.7 98 2,388 2,486 
1,457 12,851 14,308 
35 DD . tee aa ewes 
ee ee ee 305 
tt.3 ite keiactia 915 
| ee ee 


Fatal accidents per 10,000 flying hours 


Army 
Navy 


American services (fiscal years) 


1928 1929 1930 1931 1932* 
1.37 1.59 1.14 0.53 uibos 
1.38 0.89 0.53 0.77 0.65 


*First six monthe only. 


stated the facts in order to start the 
reduction of their arms from an advan- 


tageous position. 


In particular, Jugo- 


slavia and Roumanian airplane totals 


are probably on the high side. 


That 


may be also true of Japan. 
Comparison of the figures of course 
shows France an easy first, by any 





Pilots in active service 
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aircraft 
First line aircraft & 8 
— L. = 
ee ee a ® 
iS) 2° & — eo 
gs $3 $8 ef = 
23 2 2 3.5 BS a 
63 $8 & = i aa. 
me 68 g@ ss jae ie 
a ee ae 40 80 166 
527. 82 220 923 49 765 2,566 
48 82 
106 89s 308 
141 687 
78 
74 
1,210 395 62 708 2,500 300 4,675 
480 252 153 375 780 497 2,540 
> hve ola: Fiat ts Rae ‘as 160 
600... 50 250 500 200 1,600 
15 9 24 
309 297 924 
79 
110 - 100 48 61 321 
140 
700 
153 
ve rR Sea mks. ah 799 
24 #108... 134 53 ~ 650 
91 76 167 
125 175 300 
2,000 
eo ae 155 344 
ee 350 300 41,350 
<4 he aa 5 
30 8 28 66 
12 16 24 20 72 
18 77 


1 Except where otherwise noted, includes all materials, of which one-half to one-third is for airplanes and engines. 
Figures for 1930 and 1931. 


* Airplanes and engines 


standard. On total air strength, Great 
Britain would appear to hold the next 
position (though British officials are 


wont to 


lament 


that their country 


stands no better than fourth), with the 
United States 


Russia probably 
Japan a fairly close sixth. 


third, Italy fourth, 
in fifth place, and 
The total 


number of the world’s military airplanes 


(excluding training machines) is ap- 
proximately 18,000, 
from the six great air powers. 


including 12,800 
The 


total of annual expenditure for, the 
purposes of military aviation is about 


$500,000,000, 


including $420,000,000 


from the six leaders. 
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Canadian aviation 


Little change in 1931 


ANADIAN aviation in general held 
up well in 1931, despite the need for 
Transport planes flew 
an increased mileage, with passenger 


Licensed air 
engineers 











1927 1928 §=61929 


1930 193) 


Pilots, mechanics, machines 





1925 1929 





Float seaplanes increase their 
proportion of licensed total 
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1928 







Canadian subsidized light airplane 


club activities—membership, 
craft, and hours flown 


air- 








Aircraft in Use 





mileage practically the same as in 1930. 
The route mileage of the mail services 
dropped during the year, of course, as 
a result of the eliminations made dur- 
ing the summer for reasons of economy, 
but the volume of mail exceeded that 
for 1930. Three-quarters of all the 
passenger traffic, together with nearly 
half the mail, was handled on the Win- 
nipeg-Pembina and Mackenzie River 
lines. The route from Moncton to Char- 
lottetown, on Prince Edward Island, 
showed exceptionally good progress in 
1930. 

Less favorable reports come from the 
23 recognized flying clubs. Their 
records show a slight drop in every 
curve except that representing the 
fatality rate, which rose alarmingly. 
This is all the more disturbing since 
the fatality rate for all civil pilots de- 
creased, continuing a trend downward 
continuously since 1926. The fatality 
rate for passengers in civil aircraft rose 
to about 60 per cent of the figure for 
1929, more than double the 1930 record. 

Only four clubs showed an increase 
in hours flown last year, and the aver- 
age hours per club plane dropped from 
about 200 in 1930 to 184 in 1931. Two 
clubs disappeared from the roster, one 
remained but did no flying, and two 
were added. Total flying time is off 30 
per cent from the 1929 high. - Leading 
clubs, in amount of activity, were Ed- 
monton, Toronto, Montreal, and the 
border cities. 

Some of the clubs appear to have a 
considerable membership joining for 
social reasons only. In Saskatoon, for 
example, the flying time was nine hours 
for each member qualified to solo. 

American designed planes (many of 


Fatality Rate 





Accident rates per 1,000,000 passenger- 
miles, and (for clubs) per 10,000 hours 





S72 





Contract air mail operations 


them built or assembled in Canada by 
licensees) total 261, more than half of 
all the civil aircraft registered in the 
Dominion. Leading makes are 39 
Fairchilds and 27 Fokkers, mostly 
Super-Universals. De Havilland Moths 
lead al! the rest, 148 of the 215 machines 
of British design being of that make. 
Among the balance are 33 planes of 
original Canadian types, twenty French 
machines and seven Junkers. Twenty 
machines of war-time design, most of 
them HS boats, are still listed as in 
service. Canadian production for 1931, 
including that of the licensees of Ameri- 
can and British firms, was about 60 
planes. 

In Canada, as in the United States, 
the number of aircraft in service re- 
mained virtually static in 1930 and in- 
creased about ten per cent in 1931. 
Their is an apparent tendency to aban- 
don the flying boat in favor of the float 
seaplane, a natural outgrowth of the 
popularity of the Moth and of the Fair- 
child and other American types. There 
has been an actual drop of about ten 
per cent in the number of licensed pilots 
in the Dominion during the past year, 
as against an increase of 15 per cent 
in the United States. 





of aeronautical 


COMPARISON 
expenditures has been made in 
tabulated form, but it requires some 
little explanation. There are many gaps 
which could not be filled even after 
study of all the records available in 


this country. It is impossible to secure 
strictly comparable figures for parallel 


Foreign subsidies and 
appropriations 


(Thousands of dollars) 
Direct Total Total Total 





trans- for for for 
port civil military all 
sub- asero- aero- aero- 

Country sidy nautics nautics nautics 
North America 
Canada...... 0 4,960! 3,200 8,160 
Europe 
Austria...... 242 328 0 328 
Belgium...... 650 Be) ddpwt. taeees 
Czechoslovakia 565 GE. , salesem ubeeden 
Denmark..... 66 97 736 833 
Finland...... 1 50 750 800 
France....... 7,840 9,210 90,790 100,000 
Germany... . 4,480 9,790 0 9,790 
Great Britain 2,290? 3,2102 100,000? 103,200? 
Hungary...... due 35 0 35 
es 3,890 49,900 53,790 
Jugoslavia.... 141 156 4,220 4,376 
Netherlands. . 402 474 4,500 4,980 
Norway...... 2 25 1,170 1,195 
Poland....... 510 1,182 8,740 9,920 
Roumania.... 325 325 9,075 9,400 
Russia........ eeeeee 12,0008  20,000% 32,0003 
ree 300 494 3,773 4,267 
Sweden...... 160 219 2,510 2,729 
Switzerland.. 90 115 1,326 1,441 
Africa 
8. Afr. Union.. 224 228 750 978 
Asia 
ee fs AB eee “ 
Japan...... -» 1,360 2,270 36,400 38,670 
Oceania 
Australia..... 474 962 2,615 3,577 
New Zealand.. .... RCP kendanr: Ttawes ‘ 


1Also $1,912,000 paid out on air mail contracts. Air 
mail income unknown. 

British civil aeronautical expenditures given are net, 
with amounts repaid by Dominion and Colonial 
governments excluded. Military appropriations and 
total are gross, including expenditures borne by the 
Indian government, since the Indian Air Force is 
essentially a part of the Royal Air Force. 

*Russian figures are based on an assumed purchasing 
power value of 11 cents per ruble. If the ruble be 
taken at its normal value of 50 cents, which is re- 
quired in official exchange transactions, the total 
expenditure would be $145,000,000. 


4As noted under 2, Indian military figures have been 


transferred to Great Britain. The Indian expendi- 
ture on civil aviation goes largely into the preparation 
and maintenance of ground facilities for Imperial 
Airways’ Empire service 





Foreign activities 


How do Europe and America compare? 


listing for the various countries. The 
definition of the term “subsidy” varies 
from place to place. Still more variable 
is the determination of what should be 
included within the appropriations for 
civil aeronautics. In France, and in a 
number of other countries to a lesser 
extent, there are general services which 
have both civil and military functions 
and which can not be split up between 
the two. 

In general, the attempt has been to 
include charges for the regulation of 
aircraft, for airway development, and 
for research bearing exclusively on civil 
employment of aviation. In short, the 
items have been set as nearly as possible 
in parallel form with those of the budget 
of the Aeronautics Branch of the De- 
partment of Commerce. It is not always 
possible to make such a separation, how- 
ever, and in some cases meteorological 
services and other auxiliary expendi- 
tures are included. Very special cases 
are those of Germany and Austria, 
which are prohibited by treaty from 


450,000 
540,000 
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Governmental outlay per equivalent 
passenger-mile 


having any military air force, and which 
must, therefore, charge all their aero- 
nautical expenditures to the civil divi- 
sion. In Germany a large amount of 
miscellaneous research, developmental, 
and administrative work that would be 
carried in any other country by the 
Army or Navy has to go down as civil 
expenditure. 

The highest per capita appropriation 
for civil aviation is undoubtedly that 
of Canada. Taking into account the 
probable deficit on the air mail con- 
tracts, the total governmental outlay 
there amounts to 65 cents a year for 
every resident in the Dominion. The 
equivalent figure for the United States, 
including the air mail deficit, is 25 
cents. Belgium spends 30 cents per 
capita, largely on airway development 
in the African colonies, while no other 
European state goes as high as 25. 

The standing on total per capita ex- 
penditures, including the military, is 
quite different. On that basis, both 
Canada and the United States, each 
with a figure of just over $1, are well 
down the list—far below France. with 
$2.50, or Great Britain, with $2.25. 

To show what the several countries 
are getting for their money in the way 
of air transport operation, the curves 
at the bottom of the page have been 
drawn. 

Both the direct subsidies to the trans- 
port companies and the total expendi- 
tures on civil aeronautics have been 
plotted. The figures used do not ex- 
actly correspond to those in the table 
in some cases, as a certain proportion 
of the aeronautical expenses of non- 
aeronautical departments, and particu- 
larly those for meteorological service 
along airways, have been counted in. 
In the case of the United States the 
figure plotted as the total governmental 
outlay on civil aviation includes the 
appropriations of the Department of 
Commerce, the Post Office Department’s 
deficit on air mail, and the Weather 
sureau’s airway work. 

It appears that the American govern- 
ment spends on the promotion of civil 
flying about a third more than France, 
Germany, and Great Britain together. 
The American government, however, 
gets more for its money than do those 
of most European countries. The air- 
plane mileage flown in air transport 
under the American flag was more than 
three and a half times the combined 
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totals for the three countries just men- 
tioned. The American passenger mile- 
age is three times the aggregate pas- 
senger mileages of the other three. 
Those are facts worth bearing in mind 
for the benefit of the individual, oc- 
casionally still encountered, who wants 
to know why aeronautical developments 
in America lag so far behind those in 
Europe. 

In the lower curve both direct sub- 
sidy and total civil aviation expenditure 
are given in terms of dollars per 
equivalent passenger-mile of traffic, 
taking a ton-mile of express or mail 
as equal to ten passenger-miles. It is 
the traffic actually handled, not that for 
which capacity is provided, that is used 
in its calculation—so that if it appears 
that the government is spending 30 
cents per passenger-mile on civil avia- 
tion where the passenger fare is only 


Annual airplane mileage 


in air transport 
(Thousands omitted) 
1928 1929 1930 1931 
North America 
Came ks60340008% 182 491 1,0007 ..... 
COs oreo bens sees, carne #4080 104 215 
ME i..x6si0000 490 | eee 1,100 
ee 62 ee 
Heme. 6 oss5485  eeaee 51 Oe “exe ts 
South America 
DMN 3 és ca kc 94 120 See es wee 
BUMS Fo Sons bead 280 BP «éds¥~ hoes 
CORRS oak kiss scutes 192 Se iss cas 
Colombia........... 581 765 Tae aeuce 
POM a5 oso bape i ae ee 294 400 
Europe 
Aw 5:55 66'55-08% 400 421 452 1,165 
RS 54.4 50 tees 229 354 715 795 
Czechoslovakia...... 460 564 , iiearey 
DGG. n3s 4a:see 92 99 117 130 
ip ae 121 138 155 162 
Frees os bis. esd 4,534 5,850 5,839 5,700 
HOI coe sais ese 93 79 . Free 
GerMaRy.....scvce- 7,110 6,470 6,719 6,200 
Great Britain‘...... 1,136 1,386 1,286 1,433 
Itai cece etceeese 1,236 1,869 2,758 3,100 
Jugoslavia.......... 92 118 269 432 
The Netherlands.... 1,008 1,234 1,208 1,610 
0 eae 667 859 809 915 
Pops 6916.60.40 00 35 _. SR ger 
REI oe 5.55'o woken eee 46 45 
Reis s4so5%.0%.0008 3,104 4,426 6,070 ..... 
Sele scr scecnse 180 406 364 368 
Swelicues sciences 200 126 133 214 
Switzerland......... 330 364 CE, Se wcea 
Rest of World 
Africa, British South ..... 55 ree 
Australia........... 513 FOO 1438 .: 6 sk<s 
Belgian Congo*..... 164 168 149 165 
COR eisastsco- suk amass gh a tsa 
Ing conte it. 6s. “Soest Seeee Oe to 3 cae 
JeGMinsssakte cine 532 OAc Sek 
Netherland E. Indies 15 262 471 540 
Poul fdei <cenkas ns 210 341 435 388 
SUN é cigd reas okies 51 SECM ee 


‘Mexico — Excludes holders of U. 8. mail contracts. 
Counted under U. S. *France — Includes numerous 
lines in Africa and South America. ‘Great Britain — 
Includes line across Asia to India. ‘Includes U. S. 
operated lines in Mexico, and Central and South 
America. 7Approximated from partial returns. 
*Included above in Belgium. **Excluding United 
States and Canada. 


Passenger traffic in 


passenger-miles 
(Thousands omitted)’ 

1928 1929 1930 1931 
North and South America 
er 422 690 988 975 
CORO. sé de cos S08. Gace. scutes Same 
I iiednnadns. --epmled ere 3,200 
Europe 
a ae A Me Stags eae ae 
Czechoslovakia See pee 
PEvcg coscs. t56a% ew 432 
DRO oc Fi c%<'ce 6,160 7,750 9,170* 11,200 
Germany.......... 17,820 14,775 14,300 15,300 
Great Britain...... 6,476 7,127 6,011 6,988 
| SPER IRE LP AS 3,485 5,295 8,100 *8,000 
Netherlands....... 4,220 4,355 6,400 5,340 
Pe adikinic 6 ttinesk 1,343 2,388 2,020 2,300 
| RE RD. sacs: aoeen 8,075 
ci cekedennes Ss oe%n Tar eowee 1,755 
WOR sade ccs weues ae 502 
Switserland........ sess 761 668* 12,560 
Rest of World 
Australia.......... 565... 4,538 - 4098) 5.525% 
Pik bin thas: aves Ce ateka ce Gas 
World (estimated)** 45,800 50,300 57,200 67,000 
United States..... 15,350 48,000 94,546 110,000 


*Approximated from ‘partial returns. ‘Including 
Congo. tt Including foreign operated lines. **Ex- 
cluding United States and Canada. 


6 cents, the contribution of the govern- 
ment is five times that of the patrons. 
In the past it has been conventional to 
reduce these subsidies to dollars per 
mile flown for purposes of comparison, 
but transport airplanes vary widely in 
size, and that course was unfair to the 
large machine. 

The French and German contribu- 
tions to civil aviation have varied rela- 
tively little over the past three or four 
years, although the German figures 
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show a gradual downward trend. Both 
remain in the neighborhood of 50 cents 
per equivalent passenger-mile total out- 
lay, with direct subsidies of 40 cents 
in France and 20 cents in Germany. 
As previously noted, the civil aviation 
budget in Germany has to carry an ex- 
ceptional amount of general aeronautical 
expenditure. If Germany had a mili- 
tary air force, it is probable that they 
could get the same results that they are 
getting now with their civil aviation 
and with the same general methods of 
operation with a total civil aeronautics 
expenditure of not more than 30 cents 
per passenger-mile. 

The curves for Great Britain and the 
United States have shown a more 
definite tendency towards self-support, 
at least until the last year. The British 
seem to have struck a deadline at about 
30 cents per passenger-mile, and to be 
unable to reduce their governmental ex- 
penditures below that point. Our own 
figure had fallen off steadily to 19 cents 
per equivalent passenger-mile for all 
governmental contributions, including 
the air mail deficit, in 1930. In 1931 
it increased to 20 cents. The depres- 
sion, and the consequent slowing down 
of the rate of increase of commercial 
traffic, is largely responsible for these 
checks to cost reduction. 

In proportion to the actual amount 
of transport operation the govern- 
ment of the United States is spend- 
ing just about one-third less than the 
most liberal of the three European 
nations leading in transport flying, and 
less than half as much as either of the 
others. 

Although no curves have been drawn 
for Italy and the Netherlands, their 
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138 


expenditures have been calculated for 
the last two years. For Italy the 1931 
result is roughly 35 cents per equivalent 
passenger-mile, a little above the Brit- 
ish figure. The Netherlands, with a 
small area and comparatively little air- 


‘way construction to be done at govern- 


ment expense except in the Dutch East 
Indies, have made the best showing of 
all—6 cents spent on civil aviation for 
every passenger-mile in 1931 and 7 
cents in the previous year. The opera- 
tions of the K.L.M. have of course 
long been famous for economy. 


Volume of traffic 


UTSIDE of the United States the 

general volume of air transport 
operation and traffic show only a rela- 
tively slow change. The object of most 
of the European countries was to 
spread out geographically until they 
should have covered their colonies in 
a satisfactory fashion. Most of them 
have now either approached their goal 
or are slowing down on further devel- 
opment work because of the need for 
economy. Only in Russia has there 
been a rate of growth approximating 
that of the United States in the last two 
years. Italy has also gone ahead com- 
paratively briskly, while France, Ger- 
many, Great Britain, and the Nether- 
lands, as judged in the figures, have 
virtually stood still. France and Ger- 
many show an actual decrease in mile- 
age flown from 1929 to 1931, while the 
other two countries have registered an 
increase of less than 10 per cent in two 
years—two years in which the Ameri- 
can mileage has increased by 130 per 
cent. The value of the services has been 
much increased by extension into new 
territory. Especially is that true of the 
Dutch and British lines to the East. 


Express and mail traffic 
in ton-miles 


(Thousands omitted) 
1928 1929 1930 1931 


North and South America 

NG 06 s.r s.ceagu's 56 98 210 190 
Colombia.......... 93 gs FS rs - 
WOR egbdsdvess pease _ eye 200 
Europe 

ee 5. bseea ta tcwe Mi cist. aeaes 
Czechoslovakia. . ... 14 RT acied-( wicene 
pS ee _ EN 14 
ee Ae 639 824 910* 820 
Germany.......... 598 625 667 746 
Great Britain...... 215 345 378 409 
MO niin eid sc 70 63 190 196 
Netherlands. ...... 194 251 304 329 
Pe. ses 55s 40 45 67 261 
Ps adic cdites'e __ EPS ree 298 
PR Sacnateu ee ssl <p tec tk cee 30 
BS oar Stak. Sete BGs es. 53 
Switserland........  ..... 27 19* +89 
Rest of World 

PE Stocuctouss. tonboe ethan | Setene 
World (estimated) ** 2,330 2,870 3,320 3,800 
United States..... 1,082 2,458 3,150 3,300 


*Approximated from partial returns. tIncludes 
Swise and foreign lines. **Excluding United States 
and Canada. % 
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Accidents 

Average 

-—————Passenger fatalities per million passenger-miles-—__. over last 

1924 1925 1926 1927 1928 1929 1930 1931 five years 
ee re 0.90 1.03 2.69 1.25 0.97 i 0.25 0.84 0.87 
EY eee saat oa 0.44 0.54 0.22 0.48 9.68 side 0.48 
Great Britain......... 2.67 0.00 0.00 0.00 0.00 1.68 0.33 0.00 0.46 
Bcd te ire Sees wore : an ete dati ae 0.00 0.57 0. 24 0.00 Le 

Netherlands.......... 2.10 2.31 0.65 0.00 0.00 0.00 6.00 0.38 0.14* 
United States......... : 0.59 0.85 0.28 0.24 0.22 0.29 


*Six years taken, to bring coverage up to 25,000,000 passenger-miles (All other averages based on at leas 


30,000,000; U. S. on 360,000,000). 


The growth of the relative impor- 
tance of express and mail traffic on the 
European lines is quite remarkable. 
America has the reputation of being 
the home of the air mail, while pas- 
senger transport by air was first in- 
tensively and intelligently developed in 
Europe. Nevertheless, at the present 
time mail and express make up only 
23 per cent of the traffic on the Ameri- 
can airlines, the passengers the remain- 
ing 77 per cent. In Great Britain the 
corresponding figure for mail and ex- 
press is now 37 per cent, an increase 
of one-half in the last four years. In 
the Netherlands it stands substantially 
at the same level, while in France it 1s 
4Z per cent. Economically, mail and 
express are more important to Ameri- 
can air transport than anywhere else 
in the world, but in volume of traffic 
they have less significance here than in 
the leading European countries. 

The same conclusion develops from a 
comparison of the traffic statistics for 
the United States with those for the 
rest of the world. Roughly speaking, 
this country had 50 per cent more 
transport mileage flown in 1931 than 
all the rest of the world together, and 
65 per cent more passenger traffic. 
Putting it in other terms, 60 per cent 
of the world’s passenger transport was 
in the United States. Of the total mail 
and express transport trafic, however, 
this country handled only 47 per cent. 


Commercial load factors 


It is hardly possible to get statistics 
on the proportion of available passenger 
cargo space occupied on transport lines 
in comparable form for any consider- 
able number of countries. In the 
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19922 928 1931 


Express and mail traffic (ton-miles) 


United States no such figures are com- 
piled, and in European countries they 
are figured on various bases—some in- 
cluding passengers carried free of 
charge, while others eliminate them 
from the count. Taking all that into 
account, such figures as are available 
show a rather remarkably small range 
for Great Britain, Germany, Italy, and 
some of the smaller countries. The 
British averages run somewhat higher 
than those for the continental countries, 
but practically all range between 35 and 
50 per cent. Although the correspond- 
ing American figure can only be very 
roughly approximated, it seems prob- 
able that it lies in the neighborhood of 
40 per cent for the American lines as 
a_ whole. 


Passenger safety records 


Contrary to another assumption 
which American tourists still seem oc- 
casionally to adopt, that it is safer to 
fly in Europe than in the United States, 
American accident figures show a 
notable and growing superiority over 
those for practically all European coun- 
tries. On the basis of the average pas- 
senger accident figures for the last 
five years American transport flying 
has been 60 per cent safer than British, 
65 per cent safer than German, and 
200 per cent safer than French. 
British lines have gone through five 
of the last seven years without accidents, 
but a very bad year in 1929 brought 
their average record down. 

The best record of all, however, 
although on a comparatively limited 
volume of operation, is that of the 
Netherlands. The fatality rate on 
Dutch airlines over the last six years 
has been less than half that on Ameri- 
can lines over the last five, less than a 
third that of any other large European 
country. It is an extraordinary per- 
formance, especially in view of the in- 
clusion fo the line from Holland to the 
Dutch East Indies. 

Although the accident rate obviously 
is not unconnected with the efficiency 
of the operations, it cannot be taken as 
a direct and exclusive measure of their 
quality. In some cases where there is a 
large amount of flying over sea or over 
desert or over jungle the opportunities 
for fatal crash are exceptionally great. 
French airlines, for example, probably 
work on the average under conditions 
more difficult than those of most other 
European countries. 
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World plane ownership 


NATURALLY look first at the 
table of airports, airplanes, and 
licensed pilots in the various countries 
of the world to see how the figures 
for other lands compare with those for 
the United States. There is nothing to 
disturb us in the comparison. The 
United States and Canada are not so 
far beyond all competition with the 
rest of the world in aeronautical de- 
velopment as in the manufacture and use 
of highway motor vehicles, but we are 
still well ahead. The United States 
has almost four times as many auto- 
nobiles as all the rest of the world out- 
side of Canada. For civil airplanes, 
the ratio is one and a half to one. 
For qualified civil pilots the ratio 
is even higher, more than 70 per cent 
of the world’s licensed pilots being 
in the United — States. Curiously 
enough, the proportion is still the same 
for civil airports, North America again 
having just a little over two-thirds of 
the world’s supply. 
Turning to the comparison of indivi- 
dual countries, it is surprising to find 
that the largest number of civil planes 


is licensed in France, for the French 
people have not had the reputation of 
being great users of aircraft of private 
ownership. An explanation is found in 
the lavish equipment of French trans- 
port lines, and especially those operating 
outside of France. The planes in use by 
the French transport companies out- 
number, by nearly two to one, the total 
for all the other transport lines of 
Europe, and they outnumber by just a 
third the transport planes in the United 
States, where there is approximately six 
times as much operation as in France. 

Germany is second in order, Great 
Britain third, and Ita'y fourth on total 
numbers of planes. On per capita 
ownership France still leads, with Great 
Britain second and Germany third 
among European countries, but none of 
them reach the standard of the United 
States, Canada, or Australia. Per 
capita ownership in the United States, 
in fact, is about three times as high as 
in any European nation. 

The pilot figures by individual 
countries present little of novelty. 
Taking the world as a whole, it is com- 
mon rule that the pilots exceed the 
civil planes in number by-50 to 100 


World distribution of airports, airplanes and licensed pilots 





Esti- 
Square mated 
miles produc- 
Airports—————.. of area —Planeslicensed—. Popula- tion of 
per Trans- tion Civil civil 
Auxil- Mili- civil port per pilots air- 
Civil iary tary airport Total service airplane licensed craft 
North America 
Come igi Sed on 78 47,400 495 30 20,200 658 60 
Central and South America 
Argentina.......... 17 3 2 67,900 8 8 1,360,000 385 
BoM 44.048. 054 scan 18 oo 17 28,100 8 8 369,000... 
Bred ss kiss Sous 17 29 5 193,000 38 15 1,060,000 31 
ee ne ee 8 3 6 35,200 32 22 136,000 ... 
eS en 3 ‘aioe 1 161,000 25 pels 319,000 
Culieidieeviedy chlcse 36 22 2 1,240 ... sa iK Soke ees mg: ey 
Mexico..... 194¢t dig 3,950 88 34 186,000 175 75 
Porhid- Wessedesses 3 10 4 177,000 24 22 219,000... 
Urugeis 6.20 52.554. 3 7 1 23,000 6 309,000 12 
Europe 
Belgas Secon cia 5 9 2,350 136 45 58,800 ... 
Czechoslovakia. ... . . 6 13 9,040 I11 RES 3 131,000... 60 
Frasi@@iccs coc. 5244 39 60 34 5,450 1,500 639 27,200 746 373 
Germany........... 94 140 siti 1,920 1,067 151 53,500... 200 
Great Britain....... 54 99 45 1,750 984 31 45,000 2,404 470 
ltaly. cLcalthivs te... ae ~~ 70 3,980 684 60,200 708 350 
Netherlands........ 3 11 10 3,300 64 34 119,000 87 25 
Pola. ss6sses%50< 21 6 ‘ee 7,100 113 30 268,000 125 24 
Spalicgs has ao we 14 43 19 13,600 119 én 191,000 102 10 
Swebisccisisae se 5 1 5 34,600 24 ioe 278,000 28 2 
Switzerland......... 9 17 1,770 175 26 23,000 
Africa 
South Africa Union... 29 16,300 40 6 173,000 
Asia 
Chintcye Gc erates (6 su neewe eee aul wetedien ae 200 4 2,000,000 
India: 3.4 as banca ecat. 22 Sede acesta lh meats 40 ovals 60,000,000 
JOPOUi cpasddas tees 7 21 17 21,200 92 685,000 
Oceania 
Austeaiias. doea's oes 87* 118 34,200 233 p< are 
Dutch East Indies... 6 55 122,000 9 5,500,000 18 
World (estimated)'.. 800 “i eet 4 eee been 6,750 Sed Ee ne 7,000 «=61,880 
United States** ...1,713 313 67 2,080 10,780T 561 11,100 17,739 1,582 


ttIncludes all classes. **Includes Alaska. tLicensed and identified. ' Excluding United States and Can- 


ada. *Military included. 
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per cent, the apparent surplus of pilots 
in the United States being only a little 
above the average for the rest of the 
world. No German statistics can be 
obtained, but aside from that the prin- 
cipal European countries rank in the 
same order as on plane licensing. 


Aircraft production 


IGURES on civil aircraft produc- 

tion have always been very hard to 
get, but we have been able, by pooling 
the results of our own efforts with the 
figures obtained by the Department of 
Commerce through their commercial 
attaches in foreign countries, to get 
somewhat more complete and accurate 
data than ever before. Outside of the 
United States Great Britain appears as 
the leading producer, with most of the 
production accounted for in two or 
three factories. France, Germany, and 
Italy are fairly close together. There 
are no official figures on Russian pro- 
duction, but it probably lies somewhere 
between 200 and 400 civil machines a 
year, most of them of at least five-pas- 
senger capacity. The United States 
had about 47 per cent of the total pro- 
duction of the world in 1931—probably 
the first year since 1927 that our share 
has fallen below a half. For this table, 
the Chamber of Commerce report on 
machines built in established American 
factories has been used. Amateur con- 
struction is excluded. 


World airport facilities 


CERTAIN degree of discrimina- 

tion must be used in preparing 
airport figures, as a field which would 
be given the very highest rating in a 
poverty-stricken country or in some 
remote part of the world might be put 
into the auxiliary class in Germany or 
Great Britain. Neglecting any such 
differences, however, and taking the 
numbers of airports without question 
as Officially reported, Cuba makes the 
best showing on the distribution of 
fields. Great Britain comes next, as 
might be expected in view of the large 
number of cities and of the enthusiasm _ 
for private flying that exists there. No 
other country equals the record of the 
United States on airport frequency. 

It would perhaps be fair to compare _ 
Great Britain with the northeastern 
United States alone, rather than with 
the whole country. On that basis, our 
airport needs are better provided for 
than those of the British, for in New 
England and the Middle Atlantic states 
there is an average of about one field 
for every 500 sq.mi. as against one for 
every 1,750 sq.mi. of land area in 
Great Britain. 

If recognized and listed auxiliary 
fields and military fields be taken into 
account, however, most European coun- 
tries would outrank the United States 
on airport density. On that basis, 
Great Britain would average about one 
field for every 450 sq.mi. of land area. 
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EDITORIAL 8 


AVUTION 


EDWARD P. WARNER, Editor 


An aviation platiorm 
(Continued from February) 


E continue herewith the presentation of a pro- 

gram. A great deal has been said in the past 
three years about what various agencies, especially 
various departments of the government, ought to do 
for the aircraft industry. All that is very important, 
but it seems to us still more important that the indus- 
try find out what it can do for itself, and proceed 
accordingly. The platform, of which this is the third 
installment with still more to come, is a listing of a 
few of the most conspicuous and vital of the possible 
measures of regeneration from within. 


Manufacturing (Continued) 


4. Stop selling at a loss. Even after two years of 
depression and of forecasts that have gone sadly astray, 
there are a few fundamentals of economics and man- 
agement to which we can cling. One of them is that 
the man who persists in selling his product for less 
than it costs to make, no matter how speciously attrac- 
tive the arguments in favor of such a course may be, 
is ultimately headed for a receivership. Unless it is 
very clear that a turn for the better is in sight, it is 
better that no business be done at all than that it be 
done at a loss. 

Three years ago, there was some justification for 
arbitrarily setting very low prices on airplanes in order 
that the public might be persuaded to acquaint itself 


_ with the product. The time for that has passed. Price 


is not such a factor in selling planes that there is any 
vast group of customers waiting to rush forward with 


_ extended check books if a few hundred dollars can be 


shaved off from what they have to pay. Experience 
has taught us that there are too many other factors 
that play a large part in conditioning the market. To 
continue price-cutting is to embark the industry on a 
policy of mutual extermination without any compen- 
sating returns. It may be necessary, under existing 
conditions, to overlook such items of overhead as rent 
and interest in figuring costs. It is fundamental, how- 
ever, that no price ought ever to be set at less than 
10 per cent over the cost of manufacture, including 
executive salaries, the upkeep of the plant, and the 
maintenance of sales and other departments outside the 
factory proper. Unless that can be realized it is better 


to build planes only on order for people who know 
what they want and are willing to pay what. it costs. 

While all these precepts have been put in terms of 
commercial practice, they apply with equal force to the 
sale of military planes. Bidding regardless of cost 
in order to get a contract on a competitive basis, com- 
bined with the not unnatural willingness of the serv- 
ices to take advantage of the lowest prices that can 
possibly be obtained, has been the curse of the aircraft 
industry at more than one period of its history. Asa 
general rule it is better to let business go and to shut 
down a factory than to keep it running by getting orders 
on such terms. 

5. Stop price concessions on used planes. A particular 
form of price-cutting, and one of the most aggravating 
forms, is the offering of extravagant allowances on 
used equipment, or the making of sundry freak con- 


cessions on the terms and extent of payment for a 


newly-purchased plane. If there is one thing which can 
do the aircraft industry more harm than general com- 
petitive price-cutting among manufacturers, it is the 
hidden and variable form of price-cutting which results 
from variable and excessive allowances on used planes, 
—and for that matter, on anything else, from outboard 
motors to grand pianos, that the would-be purchaser 
may possess. The automobile industry has been through 
that repeatedly, and has struggled with it constantly, 
with some measure of success. The manufacturers of 
airplanes will have to take the matter in hand promptly 
and police their own field, if they expect their adver- 
tised prices on the product to command any respect. 
The selling of airplanes is a necessary part of a great 
industry. If the industry is to survive on a sound 
footing, it must not allow its selling to drop into a 
process of haggling like that which attends upon the 
purchase of a rug from an Arab merchant in an 
Algerian bazaar. 





Among remaining items of the platform to be- covered 
next month are: 


Give sportsmen an incentive to use airplanes. 
Get more seaplane bases established. 
Cooperate in foreign markets. 

Seek control of amateur construction. 
Present a united front to military procurement officials. 


Agree upon an industry policy on the regulation 
of civil design. 
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NEWS OF THE MONTH 


The Far East 


HILE delegates to the Disarma- 

ment Conference at Geneva dis- 
cuss the possibility of limiting the 
strength of air forces, the air arm is 
held under the spotlight of world atten- 
tion in the Far East. Mainstay of the 
Japanese forces in the Shanghai engage- 
ments has been the group of 60 planes 
from the aircraft carrier Kaga, one of 
the three with which the Japanese navy 
is equipped. China is said to have 
a small efficient air force, including 
Vought Corsairs, Douglas bombers, and 
Armstrong Whitworth fighters, most 
of them stationed at Nanking and 
Canton. China also has a large group 
of craft highly ineffective, either be- 
cause of age or because of unfitness 
for military service. It includes 130 
Vickers Vimy transports, purchased 
twelve years ago, and in part still con- 
tained in the original crates. Photo- 
graphs of Chinese planes in the war 
area also show Avro 504 K’s and 
Breguet 16’s, both of 1918 vintage. 
Though eighteen Chinese planes were 
seen defending their airdrome west of 
Shanghai and another was shot down 
in a duel in which its opponent also fell, 
Japanese aerial maneuvers have been 
for the most part unresisted except by 
anti-aircraft guns which accounted for 
one invading plane. Admiral Shiozawa 
early in the hostilities expressed his 
“shyness” of wrecking Shanghai and 
ordered his pilots to use only small 
bombs. It is not clear what “small” 
means in figures, but one bomb shat- 
tered the roof of a railway station and 
killed 150 Chinese within its walls. One 
high explosive and one sulphur bomb 
“accidentally” released were sufficient to 
completely wreck a Chinese cotton mill 
within the International settlement. 
Chinese artillery has been effectively 
silenced in recent drives. It is not yet 
clear how great a “moral effect” the 
bombing has had. 


Disarming at Geneva 


In the first days of the Disarmament 
Conference at Geneva much was said 
of bombing planes. The speeches of the 
heads of the several delegations, in fact, 
appeared to leave bombing aircraft 
without*a friend. There was general 
talk of the desirability of their aboli- 
tion. The Italians and Russians favored 
it with enthusiasm, the Americans 
showed much more reserve on the point. 
Most specific and far-reaching were the 
proposals of the French. They sug- 


gested the internationalization of civi! 


aviation (as outlined in “Air Armament 
Standards in the Melting Pot” in 
February AvIATION), include the 
direction of all air transport lines, by 
an international association, and the 
prohibition of the private ownership of 
planes of large size. They also called 
for an international police force to have 
the monopoly of possession of heavy 
bombardment planes. Two tons was 
suggested as the maximum empty weight 
for free incorporation in national air 
forces. But French delegates, pos- 
sessors of the strongest air force in the 
world, had nothing to say of limiting 
or reducing their own air power. 

Upon the air forces fell the main 
burden of the opening stages of the 
struggle for the control of the Hawaiian 
Islands, which is engaging the Blue and 
Black forces in annual Army-Navy war 
games. In raids by 150 planes on four 
of the islands, Blue “lost” 45 planes, 
but inflicted heavy damages on the 
Black stores and headquarters before 
returning to the aircraft carriers. One 
of these, the Saratoga, was “put out of 
commission” shortly afterward by bomb- 
ing airplanes of the defense, but as yet 
no really decisive action has been ac- 
complished by either side. Blue seized 
a short base at Hilo, 150 miles east of 
Honolulu, and can operate its planes 
from the field as well as from the fleet. 


“United air force” again 


While executives of the services keep 
one eye on Hawaii and Shanghai and 


Calendar 


f 
March 24-27 Air Carnival, New Orleans. 





























April 2-10 National Aircraft Show, Detroit, 
Mich. 

May 22-30 International Conference of pilots 
who have made trans-A tic 
— auspices Italian Aero 
Club, Rome. 

June 17-19 International Air P: t, formal 
o of A Aviation County Club 
of Lake Champlain, Westport, 
N.Y. 

June 25 13th Annual Air Force 

Display, Hendon Ragland. 

July 28 Pre-Olympic Air Show, San Diego. 

Aug. 1-6 International Soaring Contest, 
Wasserkuppe, Germany. 

Aug. 11-28 International Air Tour, auspices 
Aero Club of Germany 

Sept. 25— Gordon Bennett Balloon Race, 

Bot. 8 Basle, Switzerland. 

November 


XIII Aeronautical Exhibition, 
Grand Palais, Paris 


the other on Congress, source of much 
concern is the bill to establish a depart- 
ment of nationa! defense, introduced in 
the avowed cause of increased economy 
in organization, by Representative Byrns 
of Tennessee. It would include a united 
air force. The old arguments pro and 
con have been recited again. The Sec- 
retaries of War and Navy both have 
signified to the House committee in 
charge their undying opposition to the 
measure, on grounds that it would re- 
sult in decreased efficiency of the serv- 
ices because of the dissimilar conditions 
under which they must function. Ad- 
miral Moffett, Chief of Naval Aviation, 
agrees. General Foulois, Chief of the 
Army Air Corps, however, though he 
considered the proposed bill impractical 
as drawn, indicated his sympathy for 
the general scheme of a united air force 
and his desire to see a general survey 
made of the general organization of the 
national defense. 

The announced intentions of both ma- 
jority and minority leaders in House to 
support cuts of appropriations to the 
lowest possible figures are being recon- 
sidered in the light of the war news 
from the Far East. The Army appro- 
priation bill thus stands a better chance 
of escaping drastic reduction. The 
Senate, at the instigation of Senator 
Bingham, amended the first deficiency 
bill to provide $100,000 for additional 
flying time for reserves. The House, 
after much debate, refused to accept the 
amendment, and the Senate gave way. 
The reserves get no additional money. 
The Vinson navy bill, providing for in- 
creased aircraft-carrier and flying-deck- 
cruiser tonnage, has been put aside. 


Airship scandal? 

Interest in recent airship matters has 
centered around Congressional hearings 
on charges by two former Goodyear- 
Zeppelin Corporation employees that 
much defective material and workman- 
ship had been passed in the construction 
of the Akron. The charges were 
vigorously denied, of course, by Naval 
and Goodyear-Zeppelin officials. The 
sub-committee of the House Naval Com- 
mittee appeared to be favorably im- 
pressed with the replies to the charges 
and made an inspection trip to Lake- 
hurst in company with Lieut-Col. E. C. 
McDonald, one of the airship’s critics. 
No conclusions have been announced. 

It came out in the hearings that the 
Navy is willing to sell the Los Angeles 
for commercial use, though probably not 
until the Akron’s sister ship, due to be 
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completed in January, 1933, has been 
commissioned. A number of inquiries 
have been received, including one from 
Howard Hughes, aero-cinematic im- 
presario. The Goodyear-Zeppelin Cor- 
poration is considering making an offer. 
It has been suggested that proceeds from 
the sale be devoted to the additional ex- 
pense of enlarging the new airship to a 
capacity of 7,500,000 cu.ft—a proposal 
which Admiral Moffett favors. ZRS-5 
would thus be larger than the new Ger- 
man LZ129, which is to have a capacity 
of 7,250,000 cu.ft. 

While its merits were being debated, 
the Akron weathered successfully a 
severe tilt with the elements in the 
course of a practice tactical exercise 
with surface ships of the scouting force. 
While passing down the east coast to 
engage in the fleet exercises off Florida, 
the airship encountered low fog, sleet, 
snow, and rain, which gave it a strenuous 
test. During the first night ice col- 
lected on some parts of the fin to the 
depth of 6 in., and a coat of ice formed 
on top of the hull. No difficulty nor 
apparent hazard resulted. Feature of 
the trip was the successful mooring to 
the airship-tender Patoka off the Vir- 
ginia Capes. The next step in prepara- 
tion for the maneuvers in the Pacific 
was the insta!lation of four special 
Curtiss fighters in the airship’s hull 
hangar. These machines will need no 
landing gears when operating with the 
airship, and performance should be cor- 
respondingly high in spite of limitations 
of size and weight. 

Now accepted as a tried and tested 
craft, the Akron is about to have a new 
commanding officer. To round out his 
naval experience, Lieut.-Comdr. Charles 
E. Rosendahl, survivor of the Shen- 


andoah disaster and for six years the 
Navy’s ranking airship skipper, is to be 
sent to sea on a surface vessel. Comdr. 
A. H. Dresel, now in command of the 
Los Angeles, will succeed him. 

The introduction of airships into civil 
air transport on trans-oceanic passenger 
and mail lines would become possible 
under bills introduced into the House 
and Senate by Representative Robert 
Crosser and Senator McNary. Like the 
Parker-McNary measure introduced last 
winter, both provide for mail contracts 
on fairly liberal terms and for con- 
struction loans at low interest rates, 
like those by which the federal govern- 
ment supports the construction of new 
merchant vessels. 


Air space ownership 
restricted 


The material immediately following, to- 
gether with reference to legal and legisla- 
tive matters elsewhere in the news pages, 
is based largely upon the Aviation Law 
Service prepared by the Commerce Clearing 
House, Inc. AVIATION is licensed to make 
use of the service, and is able to give its 
readers the benefits of the work of an 
organization specially trained and equipped 
to insure the complete collection of perti- 
nent material on current legal developments. 


The right of a landowner to the air 
space above his property has again been 
argued in a re-hearing of the famous 
case of Swetland v. Curtiss Airports 
Corporation. Owners of property ad- 
jacent to the airport which the Curtiss 
company had been developing near 
Richmond Heights, Ohio, had asked for 
an injunction against the airport be- 
cause of the continuous low flying over 
their homes and the dust from the flying 
field. The lower court granted it. The 





COMMEMORATING A FAMOUS FLIGHT 


This monument to the trans-Atlantic flight of a squadron of Italian seaplanes 
was dedicated early in January at Boloma, Natal, on the first anniversary of 
the take-off from that point. 
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United States Circuit Court of Appeals 
confirms the injunction, but narrows the 
grounds on which it had originally been 
issued. The court denies that low fly- 
ing in a single instance constituted a 
trespass, but allows that repeated pas- 
sage might create an objectionale nui- 
sance. Whether or not it did would de- 
pend on the particular circumstances. 
Denying the absolute ownership of air 
space, the decision is very encouraging 
to aeronautical interests. 

The final draft of a uniform aviation 
code for adoption by the states, under 
consideration for some time by the Aero- 
nautical Law Committee of the Ameri- 
can Bar Association (previously dis- 
cussed in Aviation, October, 1931, p. 
569), was drawn up at a meeting of the 
committee in St. Louis recently. The 
code, which defines the ownership of 
air space above privately-owned prop- 
erty as well as liability of aircraft for 
damages to passengers, baggage, and 
freight, will be submitted to the associa- 
tion at its annual meeting in Washing- 
ton this fall. Upon acceptance will fol- 
low action to persuade states to amend 
their statutes in conformity with the 
proposed code. 


International Bulletin 7-A 


Legal standardization on an interna- 
tional scale will be among the delibera- 
tions of the Seventh Pan American 
Conference in Montevideo, Uruguay, in 
December of this year. The Convention 
on Commercial Aviation, signed at 


the Sixth International Conference of ~ 


American States in 1928 and so far 
ratified by five countries, including the 
United States, will form the basis for 
the study. 

Some ten years of debate by the In- 
ternational Commission for Air Naviga- 
tion have finally resulted in the formula- 
tion of regulations governing structural 
design and the issuance of certificates 
of air-worthiness. Somewhat vague in 
many details, they are to be put into 
effect in the 28 countries parties to the 
convention of 1919. The regulations 
generally resemble French practice. 

Coincident with announcement of the 
suspension of work on the biggest 
British flying boat are details of the 
projected Dutch giant destined for use 
on the Amsterdam-Batavia route. Al- 
most twice the size of the Do.X. it will 
be a monoplane of light metal and rust- 
proof steel, with the engines and most 
of the passenger quarters installed in the 
wing. Ten 1,000 hp. engines of low 
tuel consumption will give it a speed of 
about 140 m.p.h. and with a normal 
passenger load of 200 persons and two 
tons of freight range of 2,200 miles. It 
is, as yet, a paper airplane. F.. Kool- 
hoven, well-known designer since 1912, 
guides the project. 

The engines of the airship R.101 were 
the inspiration of several years’ research 
on “steam-cooling.” Final experiments 
of several! months’ duration with day 
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TWO NEW GIROS 


In England have appeared the new cabin and open cockpit models, each fitted 
with the three-bladed rotor system which folds back as shown. 


and night bombing planes and a multi- 
engined transport are expected to prove 
the efficiency of an evaporative cooling 
system which not only effects a saving 
of weight as great as 100 Ib. in a 500 
hp. engine, but also reduces dangers of 
engine temperature variations. Water 
circulating between the cylinder jackets 
and a pressure tank generates steam. 
The steam rises to the condenser, is re- 
converted to a liquid state, and begins 
the cycle anew. 


Faster fighters, faster bombers 


A possible addition to British line-up 
of high speed fighters is the Vickers 
Jockey, a single seater fighter undergo- 
ing trials at Brooklands aerodrome. A 
top speed of 238 m.p.h. is attributed to 
it at the high altitudes where its super- 
charged 530 hp. Bristol Mercury engine 
reaches its full power. 

Greater speed, efficiency and comfort 
will be insured Army Air Corps pilots 
by recent acquisitions of the Materiel 
Division. The new P-6E single-seater 
pursuit biplane powered with a Curtiss 
V-1570-C 600 hp. engine has a speed 
of almost 200 m.p.h. at sea level and 
climbs at 2,400 ft. per min. toward the 
higher altitudes where the newly-tested 
electrically-heated gloves facilitate the 
pilot’s work. A newly perfected 40-Ib. 
radio, capable of transmitting and re- 
ceiving either voice or code on about 


one-twentieth the power used by a curl- 
ing iron, can keep the pilot in constant 
touch with the ground and with other 
planes at a distance of 70 miles. De- 
veloped under the direction of Capt. 
H. M. McClellan, army radio expert, 
and tested by the Ninety-fifth Pursuit 
Squadron at March Field, Cal., the tiny 
set fits in a space of less than a cubic 
foot behind the cockpit and has a 12-ft. 
aerial strung from wingtip to tail. 
After six months under special guard 
at the Martin plant in Baltimore, a new 
bombing plane carrying a crew of three 
men has been delivered to the Army 
Air Corps for testing. Twin Hornet 
engines, developing about 1,200 hp., 
built into the wings of the plane and a 
retractable landing gear put it among 
the fastest bombers in the world, with a 
speed of more than 180 m.p.h. The 
Boeing monoplane bomber delivered to 
the Army last summer, also twin- 
engined, has a speed of the same order. 


Air races emancipate women 


National Air Race innovations already 
announced for the coming fall include 
an extended use of handicaps in closed- 
course events and the introduction of a 
3-mile oval course with one straight- 
away directly in front of the grandstand 
and the whole course in full view of the 
spectators. The high-speed events, such 
as the Thompson Trophy and Aerol 
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Trophy races, will be flown over a 10- 
mile triangular course as formerly. 
There will be more stress on free-for- 
all events than in the past, less atten- 
tion paid to races for A.T.C.-holding 
machines. 

Another important novelty will be 
the abolition of sex discrimination. 
Heretofore the women pilots have been 
restricted to races for women only. This 
year, they may enter everything. As in 
1931, a series of zone meetings are being 
held under Cliff Henderson’s direction 
to discuss tentative rules and program. 

Changes are to be made in this year’s 
King’s Cup race in England. It will be 
run on two days, the first day’s event a 
trial heat to qualify a maximum of 50 
machines. With the removal of the 
amateur ruling in force last year, any 
civil airplane capable of a speed of 110 
m.p.h. or more and any pilot with at 
least 100 solo hours will be eligible. 
The course for the first day will be 750 
miles long, that-for the final race 500 
miles. 

Clarence Chamberlin recently added 
a high altitude flight to his exploits with 
his Packard-diesel-powered Lockheed, 
and made effective answer to critics of 
the diesel who have alleged that the 
type would not run at all at high alti- 
tudes, since the heat of compression at 
low atmospheric pressure would be in- 
sufficient to fire the charge in the 
cylinder. Chamberlin reached an alti- 
tude slightly in excess of 19,000 ft., 
probably a record for a compression- 
ignition-engined plane. So far from 
the engine having refused to run, press 
reports of the flight stated that the 
throttle had to be closed slightly at the 
high altitudes to hold a constant r.p.m. 

While on the West Coast during a 
recent trans-continental survey trip for 
the Texas Company, Frank Hawks 
squeezed a round trip flight between 
Agua Caliente and Vancouver into the 
fast time of 13 hours and 44 minutes 
(2,250 miles; 164 m.p.h.). He used his 
well-known Travel Air S. Though his 
time is a record for the round trip, 
Hawks failed by 6 minutes to break the 
one-way record to Vancouver held by 
James E. Wedell. 


Pilots out, A.L.P.A. in 


The first strike, or lockout, or com- 
bination of both, on a United States air- 
line has occurred. Pilots and executives 
of Century Airlines failed to agree over 
a wage readjustment and the former, 
members of the Air Line Pilots’ Asso- 
ciation, on Feb. 9 ceased being em- 
ployees of the company. All flights 
were cancelled until a new pilot force 
might be collected. Unusual significance 
was attached to the episode because of 
its lack of precedent in American air- 
line circles. The company had sought to 
change pilot salaries from a fixed to an 
hourly rate. The company officials said 
the change would amount to a 15 per 
cent wage reduction over a period of a 
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year. The pilots said it would be 50 
per cent. The Air Line Pilots’ Associa- 
tion has rallied round its unfortunate 
members, with all the preparations tra- 
ditionally associated with labor unions 
at war. All members who have posi- 
tions are to be assessed, that strike bene- 
fits may be paid. Any pilot’ taking 
employment from Century while the old 
pilots remain inactive is to be black- 
listed by the Association. Century’s 
operations are to be picketed, both on 
the ground and in the air. The struggle 
will, unless a compromise is very 
promptly reached, go far to determine 
the future of the Pilots’ Association, 
whether it is to be a negligibly weak 
body with interests largely social or an 
extremely powerful and aggressive fac- 
tor in determining the operating and 
personnel policies of the air transport 
lines. 

Ludington Lines causes another stir 
in the air transport field by announcing 
intention to step up its hourly service 
between New York and Washington to 
a half-hourly frequency in April. 
Twenty round trips daily is the plan. 
Eleven are flown at the present time. 
The trips on the half hour will be non- 
stop flights between the two terminals, 
the flying time 80 minutes, Consolidated 
Fleetsters the equipment. Thus Lud- 
ington is added to the list of operators 
no longer considering multiple engines 
essential for passenger service. 

Effective Jan. 16, the company set 
new low rates for the New York-Wash- 
ington service. Formerly $13.25, the 
through fare now is $10; the round trip 
$18.50 instead of $20. The base fare 
is down to 5 cents a mile. Object, to 
attract patronage during the winter 
months. Eastern Air Transport, Lud- 
ington’s competitor, has announced no 
corresponding change, but maintains the 
$13.25 one-way rate. 

Massachusetts, last summer the scene 
of the first railroad operated airline, is 
now considering a bill authorizing rail- 
roads generally to operate both motor 
vehicles and airplanes. 

Early objection of several railroads 
to the issuance by the Illinois Commerce 
Commission of certificates of con- 
venience and necessity to three air 
transport companies whose schedules to 
some extent coincided with the rail- 
roads, was later removed. The commis- 
sion decided that since the type of 
transportation offered by the airlines 
was not rendered by the railroads there 
was no objectionable conflict. 


All-Red Cape-Cairo complete 


Chief among new services inaugurated 
is the Cairo-Cape Town run of Im- 
perial Airways. The first through flight 
started from Croydon Jan. 20. The new 
part of the Empire system consists of 
the operation between Nairobi and Cape 
Town, the Cairo-Nairobi section having 
been opened on Feb. 28, 1931. The 
flight from London to Cape Town, al- 
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WASPS IN EUROPE 


The new Fokker tri-engined transports in use on K.L.M’s weekly Amsterdam- 
Batavia passenger and mail service are fitted with Pratt & Whitney engines. 


most 8,500 miles, consumes twelve days. 
All plames used are large (at least 
3,000-lb. payload capacity) and multi- 
engined. Armstrong Siddeley Argosies 
are used between Cairo and Khartum, 
Short Calcutta flying boats between that 
point and Nairobi, de Havilland Her- 
cules between Nairobi and the Cape. 
Imperial Airways has taken delivery 
of the eighth and last of its fleet of 
Handley Page four -engined biplane 
transports of the Hannibal type. Four 
are in service between London and Paris 
and the balance are operated between 
Cairo and the Near East, relieving the 
Hercules machines for the African 
service. The continental Hannibals are 
fitted to accommodate 38 passengers, the 
others but eighteen, to provide greater 
comfort in the warmer climate. 


New Pan American service 


New services include the 36-hour 
air-rail service between New York and 
points served by Pan American Air- 
ways at new low combination rates 
($115 New York-Havana), and the 
259-mile extension by United from 
Omaha to Watertown, S. D. 

T. A. C. has moved its operations 
headquarters from Pontiac, and _ its 
sales-purchasing department from Cleve- 
land, to the hangar at the Detroit City 
Airport. The company will resume the 
amphibious trans-Lake Erie service be- 
tween Detroit and Cleveland Apri! 1. 
It has followed up its experimental 
inter-continental airway work of last 
summer by negotiations with foreign 
governments for leases on suitable land- 
ing points along the route. 

Eastern Air Transport has shifted its 
Miami terminal from the Pan American 
airport on 36th St., Miami, to the Miami 
Municipal Airport. Robertson Airline’s 
service between St. Louis and New 


Orleans has been discontinued. Century 
interests hint at fifteen-minute sched- 
ules between mid-Western cities within 
six months. 

United Airlines and Western Air Ex- 
press have speeded up their combined 
Los Angeles-New York passenger serv- 
ice by two hours, making possible an 
all-air, day and night trip between the 
two cities in 28 hours and 40 minutes. 
The night section of the flight is be- 
tween Salt Lake City and Iowa City. 


Eastern Condors hushed 


Further contribution to passenger 
comfort is to be made on planes of the 
Eastern Air Transport lines by the in- 
stallation of a muffler for engines re- 
ported to reduce noise by 70 per cent 
(units of measurement not stated). A 
single exhaust manifold two and a half 
times the diameter of the old type con- 
tains vanes to give the exhaust gases a 
whirling motion, so using up their 
energy before release into the air. De- 
signed and developed under the direc- 
tion of Chief. Engineer Ralph G. Lock- 
wood [author of recent maintenance 
articles in AVIATION], it has been in 
use for three months in several of the 
company’s Condors, and will soon be 
standard equipment. 

Varney Speed Lanes is reported at- 
tracting heavy traffic on the Los 
Angeles-San Francisco run and forcing 
a general stepping up of schedules to 
match its 1 hour, 58 minutes service 
with Lockheed Orions. The Pacific 
Air Transport schedule was recently 
advanced from 3 hours to 2 hours, 45 
minutes, then to 2 hours, 30 minutes. 

All-expense air tours are being pro- 
moted by Air Tours, Inc., arguing the 
advantages of air transport on week- 
end trips and limited vacations. 

Possibly - far-reaching negotiations 
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were held in January between French 
and German representatives regarding 
consolidation of interests in developing 
Europe-South America services. 

All employees of United Air Trans- 
port are included in a group life in- 
surance plan recently taken out by the 
company. Each pilot is insured for 
$5,000, each mate for $3,000. 

Express continues to receive extra 
attention. T.W.A. has arranged for the 
air-bus service started in October in co- 
operation with the Greyhound lines to 
include packages as well as passengers. 
Packages now are received at all Grey- 
hound stations and forwarded through 
coordinated schedules by air and bus. 
Century in January began filling an ex- 
press contract with the Chicago Mail 
Order Company for transportation of 
packages daily to Cincinnati for mailing. 
The service will be expanded to include 
other key mail distributing points. A 
promotion and advertising campaign is 
to be started soon by the Railway Ex- 
press Agency and the lines with which 
it has contracts to increase patronage of 
the system under the new rates an- 
nounced two months ago. 

Paul Goldsborough announces that 
the work of “radioizing” the airways 
for the transport companies, undertaken 
about two years ago by Aeronautical 
Radio, Inc., is about 90 per cent com- 
plete. Equipment has been installed in 
about 90 cities, and is predominantly of 
the radiophone type. 

Century-Pacific had its first major 
accident on Jan. 29 when a tri-engined 
Stinson crashed on a mountainside in 
the Tehachapis, about 30 miles south of 
Bakersfield, not long after it had taken 
off from that point. Weather condi- 
tions were extremely poor, and it ap- 
peared the machine had struck the 
ground while the pilot was attempting 
to go back to Bakersfield. Century- 
Pacific service, already extended from 
Tucson to El Paso, is reported likely to 
go through to St. Louis soon. The 
Arizona Railroad Commission has post- 
poned hearing the line’s application for 
new certificates of convenience and 
necessity until March. 


Lawmakers think about: 
parachutes 


The Century crash revived agitation 
for compulsory installation of para- 
chutes in passenger transports, though 
there is little in the circumstances of 
that tragedy to suggest that parachutes 
could or would have been used. Some 
excitement has been aroused by the ap- 
pearance of an article in Forum by a 
parachute enthusiast, painting the al- 
leged perils of air transport in lurid 
terms. A parachute-exacting bill was 
introduced in the New York State legis- 
lature in January. Early in February a 
bill was introduced in Congress by 
Congressman Celler of New York to 
require parachutes for al! passengers in 
all interstate transport flying. 


The first bill to be introduced in the 
present session of Congress regarding 
air mail would fix $1 per mile instead of 
$1.25 as the maximum compensation for 
space, and would limit the route cer- 
tificate to three instead of ten years.. It 
was introduced by Representative Brun- 
ner of New York and was referred to 
the Post Office Committee. It would 
have no practical significance, as no 
contractor gets over $1 a mile now. 

As a result of a resolution introduced 
into the Senate early in December and 
recently agreed to, the Committee on 
Post Offices and Post Roads will in- 
vestigate air mai! contracts and methods 
of transmitting mail from airports to 
post offices. A further resolution re- 
quested the Postmaster General to pro- 
vide the necessary detailed information 
about individual contracts. The Senate 
is also investigating, at the behest of 
Mackellar of Tennessee. 

East St. Louis and the Curtiss-Stein- 
berg airport have been campaigning for 
the designation of that field as the St. 
Louis air mail terminal instead of Lam- 
bert-St. Louis Municipal Airport. Hear- 
ings have been scheduled with Post- 
master General Brown; indications 
were that a change at the present time 
is unlikely. 

T.W.A. reports that mail traffic over 
its line has increased six-fold since the 
Post Office Department ordered re- 
routing of mai! between Los Angeles 
and New York in January. About 
$25,000 is being spent equipping many 
of its fleet of Fords with wing mail bins. 

The first Philippine air mail was 
opened Jan. 25 between Manila and 
Baguio by Philippine Air Taxi. 


Airway over the Berkshires 


A survey is to be undertaken soon of 
the recently authorized 121-mile federal 
airway between Boston and Albany by 
way of Springfield, Mass. American 
Airways received the mail contract for 
the route among the extensions granted 
last summer, but will not begin operat- 
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ing it until the beacons and intermediate 
fields have been installed. The revised 
edition of Aeronautics Bulletin No. 11, 
which covers regulations regarding in- 
termediate fields, reveals that the re- 
strictions limiting them to emergency 
landings have been lifted to include all 
properly supervised operations consid- 
ered for the public good. 

Following growing sentiment in favor 
of state development of intra-state air- 
ways, Michigan has taken over the 
beacons privately instal'ed and operated 
by Transamerican Airlines, and the 
Illinois State Aeronautics Commission 
has prepared elaborate plans for a state 
airways system when money becomes 
available. 

Along with the interest in develop- 
ing state airways is developing the idea 
of state licensing of airports. Recently 
the Illinois State Aeronautics Commis- 
sion announced that after Feb. 15 
airports within the state could not be 
operated without a license from that 
body. The first annual report of the 
New Jersey State Aviation Commission 
includes the recommendation that New 
Jersey ports be licensed. That state in- 
cludes two of the busiest civil fields in 
the East, Central Airport at Camden 
and Newark Municipal Airport. The 
latter experienced a tremendous growth 
in traffic last year, passengers cleared 
amounting in 1931 to 90,858, as against 
22,356 the year before. 

Representative LaGuardia of New 
York, aviation enthusiast, has asked the 
House to provide a public terminal air- 
port at Governor’s Island, New York 
harbor Army post, and has introduced 
a bill authorizing appropriations to in- 
crease the present flying field area of 
the island for that purpose. 

The expensive bulkheading and fill 
at the site of the new Baltimore Munici- 
pal Airport may not be as unsatisfactory 
as was feared last summer, when an 
engineer’s report indicated the work to 
date had been basically wrong. A 
newly-consulted expert believes that the 
mud fill will dry out with the passage 





ITALY’S DO.X 


The Italian model of the Do.X, the second of the type built by Dornier. 

Streamline cowls enclose the engine mounts and the engine cowls have been 

considerably smoothed up in comparison with the first model, now in this 
country. 
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of time. Kansas City has appropriated 
$58,140 in airport bond funds for a 
levee to protect its municipal port. 
Birmingham Municipal Airport has re- 
ceived the A.T.A. rating. Miami has 
bought a 1,730-acre tract which will 
connect up the municipal airport, the 
Naval Reserve field and a tract desig- 
nated for lighter-than-air use by the 
Navy. 

Roosevelt Field reports a net profit 
of $1,265 after expenses and deprecia- 
tion in 1931, as compared with a net 
loss of $127,781 in 1930. Hangar rents 
at Oakland Municipal Airport have been 
lowered. The former monthly rate of 
$60 for six-place machines has been cut 
to $30, the $40 rate for four-place 
planes to $25. 

There have been two bad hangar 
fires recently. Continental Airways lost 
its hangar and three planes, at the Chi- 
cago Municipal Airport, the damages 
amounting to $175,000. Three planes 
were destroyed by fire in the hangar 
on the private Dupont field in Wil- 
mington. 

Thompson Aeronautical Corporation 
reports a net profit of $10,945.20. Re- 
ceipts from transport, sales and serv- 
ice operations totaled $952,663.87 ; non- 
operating revenue netted $12,990.09, 
and expenses totaled $954,708.76. 

Continental Motors Corporation, 
claiming a strong over-all condition, re- 
ports a net loss of $324,967.07 in the 
Continental Aircraft Engine Company 
subsidiary. Ugo V. D’Annunzio and 
J. V. D. Garretson of New York City 
have been appointed receivers for the 
American Aeronautical Corporation. 
The company has liabilities, exclusive 
of capital stock of $725,000, and assets 
of $2,130,000, most of them frozen in 
the form of the Port Washington plant. 


Curtiss-Wright goes 
east of Suez 


Curtiss-Wright has arranged with the 
Turkish government to undertake air- 
port and airway surveys and the manu- 
facturing of aircraft in Turkey. Maj. 
William B. Robertson and F. E. Hulse 
have gone abroad to handle airway and 
airport surveys. Capt. S. C. Coon will 
supervise the aircraft construction at a 
plane factory built three years ago at 
Kayseri, Turkey, but never used. 

Stinson has supplemented its regular 
line (announced in AvIATION in Janu- 
ary) with a new de luxe four-place 
cabin machine. Organization of North- 
rop Aircraft Corporation by the Douglas 
Aircraft Company is reported. It is 
understood that J. K. Northrop, for- 
merly engaged in developing machines 
under his own name for United Air- 
craft, is active in the new Douglas sub- 
sidiary. Following the merger of Air- 
craft Products Corporation and Warner 
Aircraft, announced in the February 
issue, the former company is now desig- 
nated at Prodcraft, Inc. 

Despite economic difficulties and gov- 


ernmental economies, the aircraft in- 
dustries of Europe continue active. Both 
France and Great Britain report aero- 
nautical exports for 1931 wel! in excess 
of those of the United States. The 
Juinkers company, of Dessau, has re- 
ceived a number of orders from un- 
named foreign countries, and has in- 
creased the working staff from 800 to 
1,000 and the working week from 40 
to 48 hours. 

A two-place Fairchild cabin mono- 
plane, powered with a high-drive Cirrus, 
is now undergoing final trials. Tests 
are being run, also, on a Menasco 
Pirate installation on a Fairchild 22. 


Giros go wandering, 
find new builder 


Latin America’s first contacts with 
the autogiro have come about through 
Lewis A. Yancey’s recent flights to 
Cuba and Mexico. On Feb. 4, he made 
a landing at the site of the Mayan ruins 
of Chichén-Itza, in Yucatan. On Feb. 7 
he landed successfully in the high alti- 
tude of Mexico City, about 8,000 ft. 
above sea level, and !ater took off there. 

Following an accident to one of the 
Navy’s three giros at Quantico, Va., an 
official news release was issued stating 
the accident had been caused by the 
carrying away of one rotor blade. If 
true, it would have been the first time 
such a failure had occurred since giros 
had become commercially available. Fol- 
lowing much excitement the Navy sub- 
sequently issued another release, declar- 
ing that the statements in the first were 
in error and that an investigation had 
been launched to determine whether the 
accident was due to material failure or 
to operation. 

F. W. Steere Company, now of White 
Plains, N. Y., has been granted the 
fourth license to manufacture the giros 
by the Autogiro Company of America. 
Mr. Steere was the organizer of the 
Steere Engineering Company of Detroit. 
Vice-president and chief engineer will 
be Heraclio Alfaro, former associate of 
de la Cierva in Spain and with the Auto- 
giro Company of America in 1931. 

Juan de la Cierva and Harold F. Pit- 
cairn have been awarded jointly the 
John Scott Medal, bestowed annually in 
Philadelphia for outstanding accomplish- 
ment. Senor de la Cierva sailed Feb. 10 
after a visit of six weeks. The New 
England distributorship of the Pitcairn 
Autogiro has been placed with the 
New England Giro Company, lineal 
descendant of the old Boston Airport 
Corporation. 


A medal for Dr. Eckener 


At a special meeting of the F.A.I. in 
Paris, Jan. 14-15, the Grand Gold 
Medal of the Federation, awarded an- 
nually for outstanding achievement, was 
awarded Dr. Hugo Eckener for his serv- 
ices in his aeronautical career, par- 
ticularly the trans-Atlantic flights of 
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the Graf Zeppelin last year. The Ameri- 
can delegates presented the name of 
Wiley Post for his round-the-world 
flight. 

F.A.I. recommendations to be voted 
on by national aero clubs and the Inter- 
national Contest Committee include the 
suggestion for a system of route control 
of long-distance flights, so that pilots 
may receive credit for actual distance 
covered, instead of merely a straight 
line between take-off and landing points ; 
also the creation of a round-the-world 
flight record and creation of records for 
amphibions and autogiros. 

Air Features, Ltd., has been formed 
in San Francisco for the manufacture 
of signs for aerial advertising. The 
signs, with letters 10 ft. high and 6 ft. 
wide, are towed behind a giro. 

Wel!l-intentioned but rather hopeless 
is the recent introduction into Congress 
of the Schall bill, seeking the appropria- 
tion of $40,000,000 for subsidies to fly- 
ing clubs. 


Personnel 


Harold Gatty has accepted appoint- 
ment as chief air navigation research 
engineer in the Air Corps, with head- 
quarters for the present in Washington. 

R. B. C. Noorduyn, formerly vice- 
president of Bellanca Aircraft Corpora- 
tion, is now executive engineer of 
Pitcairn Aircraft, Inc. 

Lt. Col. Barton K. Yount, former 
Army Air Attaché in Paris, will become 
commandant of Bolling Field Aug. 1. 

Dr. R. F. Longacre has succeeded 
Dr. Harold J. Cooper, medical director 
of the Aeronautics Branch, following 
Doctor Cooper’s resignation. 

Squadron Leader Orlebar, leader of 
the last three British Schneider teams, 
has been promoted to the rank of Wing 
Commander (equivalent to a Lieutenant- 
Colonel in the Army). 

American commercial aviation lost 
one of its oldest and most colorful mem- 
bers Jan. 26, when Edward A. Stinson 
died of injuries received in a crash 
following collision with a flag pole dur- 
ing a forced landing at night in Jack- 
son Park, Chicago. Eddie Stinson 
learned to fly in 1911, was an important 
factor in military aviation instruction 
during the war, was a veteran of all 
phases of barnstorming and exhibition 
days, and in later years became promi- 
nent as a manufacturer of the planes 
which bear his name. He was demon- 
strating the latest model at the time of 
the accident. 

Charles Talbot Porter, one of the in- 
corporators of the Huff-Daland Aircraft 
Company and for five years vice-presi- 
dent and chief engineer of the Keystone 
Aircraft Corporation, died Jan. 22 after 
a short illness. He was particularly 
identified with the development of the 
Keystone line of bombers for the Air 
Corps. 

W. F. Halley, president of Rapid 
Airlines, died in Chicago Feb. 4. 
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SIDE SLIPS | 


By Robert R. Osborn a 


BOUT a year ago, while studying 

the statistical issue of AVIATION, 
we came to the realization that some 
very important statistics were not in- 
cluded, even though the data as it was 
given, was undoubtedly of great value 
to the industry. There was plenty of 
information on such 
subjects as aircraft 
and engine produc- 
tion and sales, pilots, 
students, and me- 
chanics licenses, and 
operations of air- 
ports and_ airlines. 
However, even 
though we could tell 
accurately just how 
many people were 
engaged in this busi- 
ness, we could not 
find any information as to what all of 
these people were doing all of the time. 
Knowing that the same question must 
have been unanswered for other sub- 
scribers and being ever anxious to be 
of service to our alleged reading public, 
we immediately set about to remedy this 
defect in our otherwise perfect mag- 
azine, and the data are presented here- 
with for the first time. At this point we 
wish to thank the committees headed 
by our able assistants, The Intrepid 
Aviator and The Sterling Mechanic, 
for their untiring efforts in collecting 
this data, and request them, for the third 
time, to return the box of cigars missing 
from our desk. 

In the following tables will be found 
summaries of the duties and functions 
performed by several large classes of 
people engaged in aeronautical work, 
with the percentages of their active time 
taken up by the various functions: 








AVERAGE PILOT 


Functions Percentage of total 
performed time on “duty” 
A. Talking about anticipated parties... .18.0 
B. Explaining to Department of Commerce 
SIN CANO Ton 0 ca oo em eve ae oe ee 4.0 
C. Talking about marvelous parties of the 
PP rey oe oe eee 22.0 
D. Relieving students of cigarettes...... 9.0 
E. Actually going on parties........... 0.1 
F. Explaining to students that it is too bumpy 
for spinning instruction just now........ 80 
G. Kidding mechanics into making out flight 
POGUE (5 CS shin dca us can bh v's tee ba Oe Cs 146 


H. Explaining to beautiful young ladies and 





traffic policemen who have been invited out to 
take a flight that all of the ships are very busy 
that day, but possibly some other time—. .16.6 


I. Trying to kid mechanics into free gas, oil 
and service for personal automobile....... 23.8 


J. Explaining to manager about great num- 
ber of forced landings in one particular small 
town not on the regular 

OG ac os sik waees 18.0 


K. Explaining to wife 
about great number of 
forced landings in one 
particular small town 
not on route ......86.2 


L. Reporting to me- 
chanics that engine is 
rough, ship is wing 
heavy, tail vibrates, stick 
is loose, windshield is 
cracked and too yellow 
to see through, rudder pedals rattle, throttle rod 
is bent, tachometer doesn’t work, oil pressure 
has dropped, radiator is leaking, brakes are 
grabbing, and seat is too low, and that the plane 
will be needed again in twenty minutes. ..91.9 


M. Wishing for the good old days...... 13.0 


N. Explaining to manager about head winds 
causing high flying time and large expenses on 
Bagd GEE 6. b:6 6b cb idee a sas ose 4.6 


O. Adjusting helmet, goggles and muffler and 
lighting cigarette nonchalantly, in position ex- 
posed to public view, before climbing into 
CD . cate bb ees whe tek soe ane oe tabs 1.3 


P. Making mental notes on the airplane he 
is going to design some day which will be a 
WRT Sw cn allee ev cktel sche tesace a 87.9 


AVERAGE MECHANIC 


Functions 
performed 


Percentage of total 
time at “work” 


A. Scaring students with wild stories. ..11.0 
B. Lending money to pilots........... 0.0 


C. Throwing practically new but dirty plugs 
out of back window and replacing with new 
GO. 6, atria s RENE 6D lo wise FOUR Hs bone 2.0 


D. Avoiding lending money to pilots..... 90.8 


E. Daubing grease on control sticks, throttles 
Ge WINE ho 26 oc nwawe nate wubewe an wee 15.0 


F. Attempting to recover loans to pilots. .50.0 
G. Explaining to manager that hangar is too 


eee SR I. oain's a incetabustcases ces 222 
H. Arguing pilots out of requests for top over- 
WE FN ak oo oe hadeveusesseSBeeteces -6.0 
I. Explaining to manager that hangar is too 
Wes. Gi ES cals.) ews 0 oes Clegeeens 22.2 
SF 5, TE ea ws RACED SE Che odie 784 
K. Warming up engines (included in J 
OUR aS Baie’ s dicveskocasdeumbwnce tan 9.7 
L. Complaining about unreliable newcomers in 
WORE a Fate dicauce se Apanaheee eniie tb hw cco 32.0 
M. Kidding Department of Commerce inspector 
into approving repair work ............. 5.0 


147 


N. Sleep (should be added to J above). .21.6 


O. Thinking of things he'd like to do to de- 
signers of engines and engine installations..100.9 


P. Hunting for tail skid dollies ......... 89 
Q. Hunting for chocks ................ 9,0 
R. Opening and closing hangar doors... .87.0 
S. Closing hangar doors after others have 


COU GI oss 6 acic ness sane titans sad 60.0 
T. Unaccounted for (probably should bg in- 
Quad Ge SGN | sok ccespeusastioiecss .19.0 


AVERAGE DESIGNER 


Functions 
performed 


Percentage of total 
time “at the office’ 


A. Reading over financial page of local 
PON Nisexs Ké i'd ashe Okie eee Sas Lane 37.9 


B. Waving arms around in air and telling 
shop men to make up something “about like 
this’’ and then to let him see it.......... 452 


C. Complaining about performance data given 
out by the advertising department......... 8.8 


D. Explaining te chief engineer that com- 
petitor’s airplane will be heavier than his latest 
design after it has been strengthened sufficiently 
to stand up in gervice ...............00- 6.4 


E. Waving arms around in air and telling 
shop men that wasn’t the way he said to make 
ee OP We bde4 cs hs aks dh sertwuscteun 64.3 


F. Explaining to draftsman that that was the 
way he intended building it all along, but the 
suggestion is a good ome ............... 57.0 


G. Telegraphing to engine manufacturer to ask 
if one cylinder and carburetor can't be moved 
as they interfere with gas tank and wing 
WO 6.6 Bh ads bus bu eee ieee teedwee 85.6 


H. Explaining to chief engineer that com- 
petitor’s airplane really isn’t that fast, and it is 
probably just a haywire airspeed meter read- 


I. Writing to materials manufacturers asking 
why goods delivered can’t be up to strength as- 
sumptions made in stress analysis....... 34.0 


J. Looking over and measuring competitor's 
CD GE IE 6 6X60 02 3 Pbba vs se 88 oOR 81.8 


K. Arguing test pilot out of 
changes 


L. Explaining to chief engineer that failure 
of airplane to meet performance estimate is due 
to (1) overweights because of shop errors, (2) 
under power of engine, (3) interference of sales 
GIS 5 bc eh Sa os a0 ois o 8d eteee eee 19.7 


M. Changing all parts of experimental air- 
Plane to make it suitable for production. .89.9 


. 


AVERAGE SALESMAN 


Functions Percentage of total 
performed time “promoting” 


A. Commenting to secretary on excellence of 
SE SR as 0't wo nas Kb ok ewe t coed 98.8 


B. Dictating notes on changes required in 
present airplanes to make them salable. ..89.9 


C. Checking over “Help Wanted” advertise- 
ments in local paper ...... piesa ue sed 78.7 


D. Working up performance data of future 
designs by adding 10 per cent to advertised data 
on competitors’ airplanes and engines... ...18.1 

E. Checking up on itineraries of road shows 
of Scandals, Follies and Vanities, and locations 
of Elk's conventions in order to arrange next 
sales promotion tOG@r ..... 2... cccccccces 92.7 
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FLYING EQUIPMENT 


A new 
Stinson Junior 


ECENTLY announcement was made 
(AviaTIon, January, 1932), of 
the production of a new model of the 
Stinson Junior, by the Stinson Aircraft 
Corporation of Wayne, Mich. Although 
following the general lines laid down by 


‘the earlier models, the new machine in- 


corporates certain changes which make 
for improvement in speed, stability and 
passenger comfort. 

The principal variation is in the de- 
sign of a new type of landing gear, in 
which fully streamlined wheels and 
shock absorber units are carried on the 
outboard end of small lower wing stubs 
projecting from the underpart of the 
fuselage. The wing-bracing struts ex- 
tend outward from the ends of the wing 
stubs. The overall drag of the under- 
carriage has been reduced by these 
changes. The external lines have been 
changed somewhat, particularly in the 
shape of the wing tips, which have been 
rounded off considerably more than in 
previous models. A new V-type wind- 
shield also adds to the streamlining, and 
affords improved vision for the pilot. 

Passenger accommodations have been 
improved by increasing the interior di- 
mensions of the cabin 3 in. in width, 
and 4 in. in depth. Automobile practice 
has been followed in the decoration and 
arrangement of seats and fittings. A 
layer of balsam wool has been built into 
the wall to reduce noise, and adjustable 
safety glass windows provided. Heaters 
are installed for winter flying. 

Standard equipment on the model R 
includes a 215-hp. Lycoming engine, 
rubber mounted ; Eclipse electric starter ; 
Hamilton Standard propeller; ring type 


engine cowling; Pioneer instruments ; 
semi-air wheels with Timken roller 
bearings and self-energizing brakes; 
and full navigation and cabin lighting 
equipment, including a 12-volt aircraft 
storage battery. 


A redesigned 
Privateer 


NEWLY engineered Privateer of 

somewhat familiar form, but dif- 
fering widely in detail and construction 
from earlier models, is now undergoing 
flight test at the plant of Amphibions, 
Inc., at Roosevelt Field, L. I. Struc- 
turally, the hull resembles land plane 





ee 


The model R Stinson 








The Crawford all-metal plane 


rather than conventional flying boat 
practice. The framing is of welded 
steel tubing and is designed to carry 
all stresses without assistance from 
bottom or side plating. The skin, there- 
fore, is called upon merely to provide 
water tightness and to resist localized 
loads which might cause puncture or 
tearing. The bottom, which is of 
modified vee form, is of .065 in. Alclad 
bolted through to wood stringers and 
chines. The side covering, however, 
from chine td gunwales, is of fabric, 
graded from a heavy waterproof duck 
for the portion of the hull below the 
waterline, up through a medium grade 
duck, to standard Grade A aircraft 
cotton over the turtledeck. The cover- 
ing is heavily doped and waterproofed, 
and tests have indicated that the canvas 
so treated is more resistant to tearing 
and puncturing than a metal skin of 
equal weight. A properly protected 
canvas is also highly resistant to de- 
terioration from exposure to sea water. 
The use of a fabric skin also permits 
the use of double curvature in hull lines 
to improve aerodynamic properties, 
without requiring the use of compli- 


The new 
Privateer 





cated and expensive dies for the proper 
forming of metal and plywood. 

As before, the machine is a three-place 
pusher type monoplane with the engine 
mounted on a nacelle over the center 
of the hull. The most marked external 
change is in the abandonment of the 
open out-rigger supporting the tail sur- 
faces in favor of a single fuselage-like 
boom. The tail boom, which is de- 
tachable from the main hull at a point 
just above the sternpost is a diamond- 
shaped girder, consisting of four lon- 
gitudinal steel tubes, cross-braced at 
frequent intervals in both vertical and 
horizontal planes. The rear end of the 
boom flattens out to form the fin, and 
provides support for the rudder and 
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stabilizer. The en- 
tire boom structure 
is enclosed within a 
cylindrical fairing of 
plywood which does 
not carry any of the 
torsional or shear 
loads. The covering 
is faired smoothly 
into the afterpart of 
the hull, and into the 
fin. The wing, which 
is wire-braced both 
to the hull and to 
the engine mount, is 
of conventional design. The two spars 
are of wood, and ribs and ailerons are 
of stainless steel. The rudder and 
horizontal tail surfaces are also of 
stainless steel. All surfaces are fabric 
covered. 

The retracting landing gear is similar 
in external appearance to that used in 
the old Privateer. An ingenious ar- 
rangement applying high-pressure air 
from the engine starting system has 
been developed to provide the power 
for retracting and extending the wheels. 
A steerable tail wheel which acts as a 
water rudder completes the undercar- 
riage. The wing tip floats are of the 
usual Privateer construction, fabric 
covered over welded steel tube frames 
but have been redesigned to improve 
their streamlining. An interesting fea- 
ture is the incorporation of an oleo leg 
in the rear strut to protect the rear 
wing spar in case the floats strike the 
ground. 

The water tight enclosure of the 
cockpit has been so designed that vision 
in all directions, except directly to 
the rear, is practically unobstructed. 
Cockpit upholsterery is in removable 
panels, making it possible to get at 
control or to inspect the hull. Noise in 
the cabin is materially reduced by a 
lining of Dry-Zero in the walls and 
roof immediately below the engine and 
propeller. 

Stabilizer adjustment is obtained 
through the use of adjustable rod 
struts, as in former models, although 
the shape of the strut has been changed 
somewhat to avoid interference with 
the action of the elevator. 

In the present model the power plant 
consists of a model A-70 Continental 
engine of 165 hp. Oil tanks are located 
in the engine nacelle, and the main 
fuel supply is in the hull in a 48-gal. 
aluminum tank. 


Crawford all-metal 
monoplane 


SIX-PLACE all-metal monoplane 
f has recently been test flown by the 
Crawford Metalplane Company, Los 
\ngeles, Cal. The machine is of the 
igh wing full cantilever type, the wing 
eing of multi-cellular construction simi- 


b 
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The new Bird, powered with a 

170-hp. Jacobs engine. Above: 
The Dougias B-7 bomber 


lar to the Junkers design. It is tapered 
in plan, and the angle of incidence 
changes progressively from root to tip. 
The fuselage is of monocoque construc- 
tion built up of corrugated aluminum 
sheet, assembled by riveting. 

The landing gear is unusual in that 
large sized air wheels are cantilevered 
out from the under part of the fuselage 
by means of a short wing stub. The 
wheels themselves are completely housed 
in torpedo-like enclosures. The machine 
is powered with a Wright Whirlwind 
engine of 220 hp. The general speci- 
fications are: Span, 42 ft.; length, 28 ft. 
6 in.; height, 8 ft. 1 in.; wing area, 220 
sq.ft.; gross weight, 3,500 lb.; wing 
loading, 15.9 Ib. per sq.ft.; power load- 
ing, 15.9 Ib. per hp. 


Douglas B-7 
bombardment plane 


HOTOGRAPHS have recently been 

released by the War Department of 
the new type of bombardment airplane, 
developed by the Douglas Airplane 
Company of Santa Monica, Cal. The 
machine is of the increasingly popular 
gull-wing monoplane type, powered with 
two Curtiss Conqueror liquid-cooled en- 
gines of 600 hp, apiece, hung outboard 
from the fuselage in two streamlined 
nacelles. Oil coolers and prestone radi- 
ators are suspended below each engine. 


Fuselage and tail surfaces are all metal, 
and wings are of the strut-brace type, 
fabric covered. The armament consists 
of machine guns fore and aft, and a 
complement of bombs slung beneath the 
fuselage. 


A new model 
of the Bird 


EFINEMENT of detail and the in- 
stallation of a 170-hp. Jacobs power 
plant unit mark the new model C-J Bird, 
recently completed by the Bird Aircraft 
Corporation of Glendale, N. Y. Al- 
though basically similar to previous 
Bird models in design and construction, 
the changes which have been incorpo- 
rated add both to its performance and 
its appearance. 

The unit power plant idea has been 
well applied in the new design, with the 
result that the engine compartment for- 
ward of the fire wall is unusually well 
organized. All parts are réadily acces- 
sible for inspection or adjustment, with 
a minimum of interference. Before final 
assembly, the complete engine installa- 
tion is asesmbled on a dummy engine 
mount, and all fuel and oil lines, as well 
as control rods and levers are fitted to 
suitable jigs. 

Another improvement in connection 
with the power plant is the placing of 
all fuel cocks, primers, etc. in the pilot’s 
cockpit, instead of installing them for- 
ward and operating by push rods or 
levers. This arrangement puts the con- 
trol of the fuel supply directly under the 
pilot’s eyes, and eliminates trouble which 
sometimes occurs where remote control 
devices are employed. 

Changes have been made in the cowl- 
ing around the cockpit, to give better 
fuselage shape, and a new all-metal 
turtle-deck has been added, which in- 
corporates a headrest extending from 
the rear of the pilot’s cockpit to the base 
of the fin. 

The general specifications are as fol- 
lows: Length overall, 22 ft. 6 in.; 
height overall, 8 ft.; span (maximum), 
34 ft. ; total wing area, 266 sq.ft.; weight 
empty, 1410 Ib.; useful load, 835 Ib.; 
gross weight, 2245 Ib.; wing loading, 
8.45 lb. per sq.ft.; power loading, 13.2 
Ib. per hp. 
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AIRPORT MANAGEMENT 


Remote control for 
floodlight shadow bar 


SE of a shadow bar on the B.B.T. 
floodlight on Cleveland Municipal 
Airport has been regular practice for 
several years. Its operation has been 
simplified by a remote control device 
developed by Maj. John Berry, airport 
superintendent, enabling the man on 
duty in the control tower to handle the 
bar without leaving his post. The con- 
trol unit consists of a horizontal rod, 
on one end of which is a grip similar 
to a pistol grip, attached to a vertical 
rod fixed in a horizontal wheel. Around 
this edge runs the wire cable which on 
the floodlight end runs through a series 
of pulleys to the base of the bar itself. 
The operator merely aims the hori- 
zontal rod at the landing plane as he 
would aim a gun, following the plane 
as long as it is on the ground or close 
to it in landings and take-offs. The 
pulleys provide the proper leverage to 
operate the bar which is about an inch 
wide and as tall as the face of the light. 











The shadow bar on Central Air- 
port’s B.B.T. unit. The bar is 
mounted on two tracks and is 
moved by a pulley and wire sys- 
tem cperated manually by the 
attendant at the light. 


The bar throws a shadow which, of 
course, blankets the plane and permits 
the pilot to see the airport surface with- 
out at any time being actually in the 
glare of the light. A similar bar is now 
successfully used at Central Airport, 
Camden, N. J. 


Joint promotion scheme 
for airport billboards 


HE Spartanburg (S. C.) Airport, 
a stop on Eastern Air Transport’s 
Richmond-Atlanta line, has been fur- 
nished with a sign jointly advertising 
the company’s schedule and a nationally 


RRA treeticon 


Bk 


The attractive and efficient waiting room at Tulsa Municipal Airport. Above: 
Eastern shares a signboard at Spartanburg Airport. 


advertised product. Such installations 
have been of no expense to the transport 
company through the cooperation of the 
local representative of the product ad- 
vertised. This is a form of joint promo- 
tion which has been widely used in 
other industries. 


A flying field 
“house organ” 


OOSEVELT FIELD at Mineola, L. L., 

has for some time issued weekly a 
mimeographed four-page folder contain- 
ing news items regarding the activities 
at the field. This has proven effective 
in disseminating information throughout 
all the companies and airport personnel 
and customers at the field and to many 
connected with the industry in the New 
York metropolitan area. It has been 
effective in keeping aviation reporters 
of scores of newspapers in touch with 
Roosevelt happenings. 

The news letter has a circulation of 
about 350 copies which cost only about 
2.5 cents per copy to prepare by the 
mimeograph method. Items printed in- 
clude reports of interesting activities of 
guests and individuals stationed at the 
field, special operations undertaken by 
the Roosevelt companies or of operators 
located there, and other bits of “gossip” 
of general interest. It is in effect an 
airport house organ which many large 
airports with diversified activities might 
profitably emulate. The inside spread 
is devoted to a weekly release for the 
special benefit of the press. This is 
sent out each Monday; the front and 
back pages containing information more 
local in nature are added on Tuesday 
and those copies are distributed about 
the airport. 


Waiting room 
at Tulsa 


HE passenger waiting room at the 
new Tulsa Municipal Airport ad- 
ministration building. Much attention 
has been paid to the interior decorating, 
which includes frescoes over each main 
door depicting progress from old to new 
transportation media in the West. Air- 
line ticket offices are located along the 
side of the room and administration 
offices are in the four-story tower. 
Airline schedules are posted on the 
large bulletin board at the further end 
of the room. The exit to the field and 
the loading area is at the right under 
the clock. Writing tables are provided. 
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SERVIE€ING 


Emergency hoist 
for engine removals 


R emergency removal or installa- 
tion of engine at Eastern Air Trans- 
port shops at Byrd Field, Richmond, 
Va., a simple steel tube tripod crane 
may be installed on the emergency 
truck in a very short time. With this 
arrangement it is possible to handle 
both the Curtiss Conqueror engines of 
the Condors as well as the Whirlwinds 
of the Kingbirds. When the crane is 
not in use, the three legs may be readily 
dismounted, and the truck made avail- 
able for other purposes. 


Dope room 
ventilating system 


N efficient dope room ventilating 

system has been installed at small 
cost by the Airtech shops at San Diego, 
Cal. A large air box was built under 
the work bench along one side of the 
room, the intake being a floor-line slot 
24 in. high and 3 ft. long, with the 
exhaust through a circular opening 
leading to a stack communicating with 
the outer air. An ordinary air fan was 
salvaged from an automobile truck and 
mounted so as to operate in the circular 
opening between the air box and the 
exhaust vent. Driven by a 4-hp. elec- 
tric motor this fan proved adequate to 
the job of ventilating a room 60x20 ft. in 
floor area and 12 ft. high. 

When doping in this room a door at 
one end of the room, remote from the 
ventilating system, is opened slightly. 
With the fan operating all air sucked 
into the system must come directly off 
the fioor and since all dope fumes tend 
to fall to the floor this method serves 
to keep the room well ventilated. 


A schedule board 


for shop personnel 


HE assignment of crews to repair 

jobs at the Pan American Airways, 
Inc., shops at the International Airport, 
36th St., Miami, is facilitated by the 
use of an ingenious scheduling board. 
The board is ruled off horizontally and 
vertically with white lines. The stand- 
ard servicing operations on both air- 
planes and engines are listed across the 
top, one operation opposite each vertical 
line. At the left hand side the names 
of the crews are listed, one opposite 
each horizontal line. The placing of 
a colored thumb tack at the intersection 
of any horizontal and vertical line in- 





dicates the assignment of that particu- 
lar man to the job indicated. Provision 
is made to indicate which shop shift the 
assignment pertains. A glance at the 
board at any time, gives a picture of the 
allocation of the entire shop force. 


A one-man 


tail skid dolly 


T Eastern Air Transport’s Atlanta 
Repair Depot, one man handles 
Pitcairn Mailwings in and out of the 





Above: Emergency 
truck and _ hoist. 
Right: A tail skid 
dolly at Eastern’s 
Atlanta Repair De- 
pot. Lower right: 
Pan American’s per- 
sonnel board, 


hangar by means of 
a long-handled tail 
skid dolly. By push- 
ing the nose of the 
carrier, under the 
tail post of the air- 
plane and bearing 
down on the long 
handle, the tail of the machine is raised 
sufficiently so that the tail skid clears 
the ground, and the machine may be 
pulled easily around the hangar floor 
or out onto the apron. 


Spark plug 
testing apparatus 


TIME and labor saving device for 
testing radio shielded spark plugs 
has been developed in the Oakland 
shops of the Pacific Air Transport 


SHORT CUTS 


Company. The chief feature of the in- 
strument is that it eliminates the screw- 
ing of plugs in and out of sockets in 
the test chamber, reducing the opera- 
tion to simple motions of hand and foot 
which makes it possible to test spark 
plugs in almost as little time as they 
can be picked up and laid down by the 
mechanic, 

The test chamber, with a glass 
observation window in the upper end is 
open at the lower end, and is fitted with 
a heavy rubber gasket against which 
the spark plug is pressed by means of 
a foot operated jack, effectively sealing 
the chamber. Air pressure is admitted 
by the hand operation of a valve lever. 
Contacts are provided for sending cur- 
rent through the plug when it is in 
place for testing and the control of elec- 
tric current is accomplished by means 
of a button operated with the right 
hand. 


Safety handles 


for wheel chocks 


[GID handles 4 or 5 ft. long, welded 
or bolted to wheel chocks, permit 
accurate adjustment at each wheel from 
well outside the propeller danger zone. 
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Jane’s ALL THE Wor.p’s AIRCRAFT, 
1931; Edited by C. G. Grey and 
Leonard Bridgeman; Sampson Low 
Marston & Company, Lid.; London; 
1931; 603 pages. 


FTER twenty years of uninterrupted 
publication of the annual founded 
by the late Fred Jane, it is almost 
superfluous to review it. It has become 
the standard reference work of the aero- 
nautical world, to which one auto- 
matically turns whenever there is 
occasion to look up the characteristics 
of European airplanes. The present 
issue is as well planned, and has illus- 
tration as copious, as any of its prede- 
cessors. There is somewhat more gen- 
eral information than in any previous 
year, especially on air transport 
operations and on the airports of the 
various countries. Engines are as well 
covered as airplanes. 

Close examination of the American 
section reveals only a few unimportant 
errors, and it proves to be surprisingly 
up to date. The volume arrived in the 
United States about Jan. 1, yet it in- 
cludes information on American mili- 
tary types on which the first data were 
released in this country as late as Octo- 
ber. The closest approach to seriously 
misleading information is the inclusion 
of four or five companies which are 
totally extinct. 


THE AviaTION Hanpsook, by Edward 
P. Warner and S. Paul Johnston; 
McGraw-Hill Book Company, 1931; 
715 pages; $7.50. 


ARD on the heels of the “British 

Handbook of Aeronautics” comes 
the first American attempt of the sort. 
It goes much less deeply into theoretical 
matters, but considerably farther into 
practical design data, than the British 
volume, and of course has the advan- 
tage of being prepared from the Arneri- 
can point of view. Like other engi- 
neering handbooks, it is a compilation 
rather than an original production, an 
attempt to bring together all the most 
important material to which the aero- 
nautical engineer has frequent reason 
to refer. Roughly speaking, 200 pages 
are devoted to aerodynamic data, in- 
cluding airfoil characteristics, parasite 
resistance information, performance 


computation methods and formulas, and 
‘ yuations bearing on stability and con- 
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trol; 100 to materials with reprints 
from many Army and Navy specifica- 
tions; 100 to structural data, including 
load factor specifications for American 
military and commercial planes and 
also those of certain foreign govern- 
ments, and many charts, equations and 
tables bearing on stress calculations; 
and 200 to design standards and data 
on equipment, including general instal- 
lation drawings for all much-used 
American and some British engines and 
for a great variety of instruments, ac- 
cessories, and standard parts. The vol- 
ume closes with a reprinting of the 
Airworthiness Regulations of the De- 
partment of Commerce (Bulletin 7-A) 
and of the general specifications for 
aircraft of the United States Navy. 
Weight data are also given for all 
standard accessories and parts and 
weight analyses for a number of typical 
planes. 

Since one of the authors of the hand- 
book writes this review, it would be im- 
proper to praise the work, and the re- 
view has been confined to a listing of 
what the book contains. It can at least 
be claimed that it is an honest attempt 
to fill a serious gap in aeronautical 
literature. 





UnitTep States AVIATION REPORTS, 
1931; Edited by Arnold W. Knauth, 
Henry G. Hotchkiss, and Emory H. 
Niles; 526 pages; United States Avia- 
tion Reports, Inc.; Baltimore. 


HE law becomes ever more impor- 
tant in aviation, and operators of 
aircraft are finding that they must learn 
something about the law themselves in- 
stead of merely depending on advice of 
counsel at every point. The annual 
volume of Aviation Reports then can 
be considered as addressed to laymen 
as well as to members of the Bar. 
From either point of view it is al- 
most impossible to criticise the book. 
It is a careful and complete compila- 
tion of all decisions relating to the law 
of aviation in the courts of the United 
States and Canada, of all state and fed- 
eral statutes affecting aviation, and of 
various opinions of attorneys general 
and other administrative legal authori- 
ties. There is a very careful index by 
subject, and the value of the work is 
immensely increased by a twenty-page 
cumulative index covering all the cases 
and laws recorded in the four years in 
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which the Aviation Reports have been 
issued. Particularly worthy of commen- 
dation, especially from the lay point of 
view, is the careful summary and classi- 
fication of the most important points 
brought out which precedes the reprint- 
ing of each decision or judicial charge. 

Among the cases of particular inter- 
est covered in the present volume are 
the Eastern Air Transport gas tax case 
and the passenger liability cases re- 
sulting from the Colonial Airways 
accident at Newark in 1929 and the 
T.A.T. accident at Indianapolis late in 
the same year. 


Upsuip!, by Lieut. Comdr. Charles E. 
Rosendahl; Dodd, Mead & Company; 
New York; 1931; $3; 311 pages. 


OOKS on the rigid airship have 

been rare, and most of those that 
have been written have presented the 
German point of view or have related 
principally to war-time flying. There 
has been no other volume on airship 
operation from so competent an Ameri- 
can source as this, because there is no 
other American source so competent. 
Commander Rosendahl writes from an 
unique experience. 

“Upship!” is devoted largely to the 
recital of that experience. With brief 
interludes devoted to _ illuminating 
technical matters for readers not versed 
in airship theory and practice, Com- 
mander Rosendahl devotes 200 pages 
to the record of airship development 
as he has seen it from 1923 to 1931. 
It is a record that includes the first 
trials of the Shenandoah, that ship’s 
wild voyage after breaking away from 
the mast, the final loss by storm, the 
subsequent career of the Los Angeles 
under the author’s command, and the 
first trans-Atlantic flight and the flight 
around the world of the Graf Zeppelin 
on which he was an official observer. 

Commander Rosendahl reviews the 
airship’s prospective place in the world 
and the technical problems, especially 
those of handling on the ground. No 
one has done so much as he and his 
associates to solves those problems. Al- 
though the book is the work of an enthu- 
siast for the airship it is written with 
due restraint, and it will be difficult for 
any reader of the forecast of the air- 
ship’s future wholly to avoid infection by 
Commander Rosendahl’s enthusiasm. 


MopeL BuILperRs’ MANUAL AND JUNIOR 
AERONAUTICAL ENGINEERING, by 
Thomas L. Bulger; Dime Publications, 
Inc.; New York City; 64 pages; $.50. 


R those interested in building 
model aircraft, an avocation which 
has increased in popularity extensively 
in recent years, particularly among 
youths active in handcraft, this should 
be a useful handbook. 
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TRANSPORT 


Operations and Traffic Management 


Glazed windows 
simulate fog 


LOSE attention is paid by opera- 

tions officials of Mexican division, 
Pan American Airways, to the pro- 
ficiency of its pilots in instrument 
flying, because the meteorological con- 
ditions over its routes often require 
flying by instruments for an hour or 
two at a time. Like many transport 
companies, Mexican Aviation Company 
maintains, at its Brownsville base, a 
plane devoted to instrument flying in- 
struction and practice. This machine, 
a Fairchild 71, differs from the regular 
model in that the rear section of the 
cabin, where the student is placed, is 
fitted with glazed windows rather than 
totally opaque material. The company 
has found that the soft grey light pene- 
trating the “blind” cockpit through this 
glass approximates best the conditions 
encountered in actually flying through 
fog. No night flying is done by the 
company. 


Travel planning bureau 
for business men 


HE Business Travel Planning 

Bureau established Oct. 1 by Ameri- 
can Airways to plan itineraries for 
traveling business men, utilizing air- 
lines, railroads and other services of 
transportation, has to date figured out 
more than 3,000 trips for salesmen, 
sales managers, and executives of firms 
whose products have a national distri- 


bution. About 20 per cent of this num- 
ber have actually made the trips planned 
and in every case the traveler has been 
enthusiastic about the service. The ob- 
ject of the bureau is to enable travel- 
ing men to get about the country losing 
as little business time as possible en 
route. If two services parallel any part 
of the itinerary, the one which saves 
most business hours is recommended 
and used. 

A typical instance of how the bureau 
functions: C. S. Hamilton, president of 
the Hamilton Motor Car Company of 
Dallas, recently had business which oc- 
casioned him to visit New York and 
Detroit. The Dallas office of American 
Airways arranged all transportation for 
Mr. Hamilton as follows: From Dallas 
to Port Columbus by American Airways 
and from Port Columbus to New York 
via railroad. Returning, he was routed 
to Detroit over United Air Lines and 
Transamerican; from Detroit to Cin- 
cinnati by train and from Cincinnati to 
Dallas by American Airways. 

The bureau is headed by a member 
of the traffic department and his 
assistant in New York City, with traffic 
representatives in each division specially 
coached in the work of coordinating 
schedules. The bureau is a recognized 
division of the traffic department. 


Smoking permission 


approved by passengers 


HE advisability of permitting smok- 
ing on passenger transports has been 
a moot question of policy ever since 





Aviation 


The passenger terminal installed recently by Pan American Airways at the 
Dinner Key flying boat base at Miami. The loading platform is shown at 
the end of the float. 


scheduled operations started. In Europe 
it is common practice to permit smok- 
ing, but in this country airlines have 
been divided on the question. Eastern 
Air Transport permits smoking but 
only on its Condor machines and there 
only in the forward compartment, 
though this rule often is overlooked 
when the plane is crowded and use of 
the compartment by all passengers wish- 
ing to smoke is impossible. 

Lines forbidding smoking have been 
prompted chiefly by the desire to re- 
strict what might be an annoyance to 
the average passenger through con- 
taminating the air in the confined cabin, 
particularly in these years when many 
passengers are not accustomed to air 
travel. The small risk from fire weighs 
less heavily. Thus the official attitude 
is much the same as that of many rail- 
roads in regard to smoking in din- 
ing cars. 

It is significant that National Air 
Transport, operating Fords between 
New York, Chicago and Dallas recently 
revoked its rule prohibiting smoking in 
deference to what appeared to be the 
prevailing opinion among its patrons. 
A substantial percentage of passengers 
have been requesting the smoking 
privilege and the expressions of ap- 
proval greeting the change indicate that 
new arrangement may be considered an- 
other concession for the comfort of the 
greatest number. 


Pan American operates 
a flying boat base 


AREFUL attention has been paid 

to passenger comfort in the ter- 
minal building now serving Pan Ameri- 
can Airways at its new flying boat 
base at Dinner Key, Miami. Verranda 
space on both floors provides com- 
fortable lounging accommodations for 
those awaiting planes. The planes are 
boarded from the float at the end of the 
barge. 

The planes are boarded by both crew 
and passengers in accordance with bell 
signals controlled by the port manager 
from his office. This method is very 
successful; it systematizes the departure 
routine, carries out the general impres- 
sion of efficient organization, and leaves 
no doubt in the minds of the passengers, 
particularly those unaccustomed to air 
travel, as to the proper time to appear 
at the passenger gate. The crew goes 
aboard at the first signal, the passengers 
are admitted at the second. 
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Aircraft thermometer 


The Lewis Engineering Company of 
Naugatuck, Conn., has recently put on 
the market a thermocouple-type thermo- 
meter for aircraft engine use together 
with a selector switch to permit read- 
ings of temperature from a number of 
points about the engine, using one in- 
dicator. Any number of thermocouples 
up to 18 may be handled by the switch. 
Both instrument and switch are mounted 
in standard Army- 
Navy cases for in- 
strument board 
mounting. Thermo- 
couples of both the 
washer and the stud 
types are available. 





The indicator weighs 1 lb. 3 oz., the 
selector switch 1 lb. 4 oz., and each 
12-ft. thermocouple weighs 12 oz.— 
Aviation, March, 1932. 


Landing light 


The General Electric Company of 
Schenectady, N. Y., is marketing a type 
of landing light for aircraft which is 
installed wholly within the leading edge 
of the wing, thus offering no additional 
drag, or disturbing its aerodynamic 
characteristics. All moving parts are 
fully enclosed, and the light beams may 
be directed independently as desired in 
flight. The ordinary installation includes 
a 12-volt, 420-watt lamp, which gives a 
beam of approximately 600,000 cp.— 
Aviation, March, 1932. 


Quick detachable skiis 


The Federal Aircraft Works of Min- 
neapolis, Minn., manufacturers of skiis 
for aircraft, have announced a new type 
of ski gear which has recently been 








Above: The Lewis 

thermometer, Left: 

General Electric 

wing landing light. 

Lower left: Federal 

quickly detachable 
ski gear 


developed in conjunction with North- 
west Airways, Inc. The new equip- 
ment is designed for operation where 
wheels and skiis must be used inter- 
changeably, and where quick changes 
must be made. Ordinarily, the landing 
wheels must be removed for attaching 
skiis, but with this equipment, the skiis 
enclose the wheel in a metal bucket. 
When desired the plane can be run onto 
the skiis, and the wheels rigidly attached 
to the bucket without removing them 
from the axles. The change back to 
wheel gear is equally simple, and may 
be accomplished in a short time.— 
AviaTion, March, 1932. 


Flexible hose 


Seamless, flexible, metallic tubing of 
a new type has recently been placed on 
the market by the Bendix Aviation Cor- 
poration, for use in making fluid con- 
nections between any moving parts. 
Due to its seamless construction and 
the fact that fittings are welded or 
brazed onto the tube end, the possibility 
of leakage has been materially reduced. 
Protective casings of various types can 
be supplied to cover the flexible tubing 
to protect it against mechanical damage. 
Internal diameters of #, 4, #, 4, # and 
1 in. are available—Aviation, March, 
1932. 


Pilot’s watch 


An airplane pilot’s watch is continu- 
ally exposed to drastic temperature 
changes, magnetic fields, and changing 
moisture conditions, all of which affect 
its accuracy. The “992” Elinvar watch 
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manufactured by the Hamilton Watch 
Company of Lancaster, Pa., has been 
designed to resist such unfavorable 
conditions, 

The hair spring is made of Elinvar, a 
new rustless, alloy steel of invariable 
elasticity, which eliminates any effects 
of changes in temperature. It is avail- 
able in the No. 16 size pocket style.— 
AviaTion, March, 1932. 


Oil reclaimer 


A lubricating oil reclaiming plant 
evolved by the Research Department of 
the General Electric Company, is being 
built by the Hilliard Corporation of 
Elmira, N. Y. Three sizes are available 
with capacities of 8, 20, and 50 gal. of 
oil per day. The units are self-con- 
tained and are designed to put used oil 
through two distinct processes, the first 
stage being clarification by chemical re- 
action and settling, and the second recti- 
fication by the application of heat at 
relatively low temperatures. In opera- 
tion the machine is fully automatic and 
can be handled by ordinary labor.— 
AviaTIon, March, 1932. 


Catalogs 


Bastian-Blessing Company — A _ pocket 
size booklet describing Rego acetylene 
welding and cutting equipment, has re- 
cently been published by the Bastian- 
Blessing Company of 240 East Ontario 
St., Chicago. It lists all types of welding 
and cutting torches, regulators, gas 
economizers, acetylene generators, and 
their various accessories. 


Torchweld Equipment Company. A new 
booklet describing Torchweld welding 
and cutting equipment has been received 
from Torchweld Equipment Company, 
24 North Carpenter St., Chicago, IIl. 
The bulletin is designated as “The Blue 
and Gold Catalog No. 31,” and is avail- 
able on request. 


Hall-Aluminum Aircraft Corporation. 
A bulletin covering standardized aircraft 
sections and parts made from high 
strength aluminum alloy, has recently 
been issued by the Aluminum Company 
of American, sales agent for the Hall- 
Aluminum Aircraft Corporation of 
Buffalo, N. Y. The sections include 
various sizes of flanged tubing, bulb 
angles, pressed collars, and U sections 
of various forms. Extensive tables giv- 
ing the section properties of the fore- 
going are also included. 
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NOW-—Timken Bearings 


for Rocker Arms 


Here is a rocker arm bearing that will give you the 
longer bearing life and more dependable rocker 
arm performance you have been wishing for. 


Over 1,000 hours of service have been obtained 
from Timken Rocker Arm Bearings—and they are 
still going strong. What the ultimate life of the 
Timken Rocker Arm Bearing may be only time 
can tell. 


LONGER LIFE. The tendency to “brinnell”, or 
groove, under operating loads is one of the chief 
reasons for the comparatively short life of other 
types of anti-friction bearings in rocker arms. 
Timken Bearings have long life due to the line 
contact of the rolls, Timken tapered construction 
and Timken-made steel. 


POSITIVE LUBRICATION. The design of the 
Timken Rocker Arm Bearing assures an adequate 
supply of lubricant under all conditions. A high 
level of lubricant is maintained in the load zone 
where it is most needed. Tight closures keep the 
grease in and the dirt out. 






TIMKEN 
BEARINGS 


A UNIT BEARING—COMPLETELY SELF- 
CONTAINED. The Timken Rocker Arm Bear- 
ing is truly and completely self-contained. The 
double row of rolls, inner and outer races and clos- 
ures are assembled to form a compact unit. It is 
easy to install and can be removed for inspection, 
or replaced when necessary, in much less time than 
is required for other types. 


PERMANENT ROCKER ARM ALIGNMENT 
ASSURED. The ability of the Timken Bearing 
to carry thrust as well as radial loads, combined 
with the line contact of the rolls, overcomes the 
tendency of the push rod action to produce lateral 
wear and looseness. Thus accurate rocker arm 
operation is’ maintained throughout the life of 
the bearing. 


The Timken Rocker Arm Bearing has already been 
adopted by one prominent aircraft engine manu- 
facturer. Others are considering its adoption. 


It will pay you to specify Timken-equipped rocker 
arms when buying new aircraft engines. The 
Timken Roller Bearing Company, Canton, Ohio. 


Tapered 
Roller 
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TEXACO AVIATION GASOLINE 
TEXACO AERODIESEL FUEL 
TEXACO AIRPLANE OILS 
TEXACO MARFAK GREASES 
TEXACO ASPHALT PRODUCTS 


FOR RUNWAYS, HANGAR FLOORS AND APRONS, 
AND DUST LAYING 
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PETROLEUM PRODUCTS 





EVERY PILOT knows when he has an aviation gasoline 
that gives him the best in aircraft engine performance. 


There’s the certainty of power, new speed and the feeling 


- of complete dependability in the engine and its work. 


That is Texaco Aviation Gasoline. And it is for these 
reasons that Texaco is so well and favorably known 
throughout the entire aviation industry—used and rec- 


ommended by pilots in every section of the country. 


Texaco Aviation Gasoline is made to advanced speci- 
fications which insure the highest efficiency as an engine 
fuel. A special crude is used—the most favorable for the 
manufacture of aviation gasoline—and the manufacture 
is centered in one Texaco refinery giving absolute control 
of every step of the process and final uniformity of the 


product. 


Wherever you get it, Texaco Aviation Gasoline is al- 
ways the same. Complete national distribution makes it 
available at airports everywhere throughout the United 


States. 


Texaco is a pioneer in developing better aviation fuels 
and lubricants. Write The Texas Company for informa- 
tion on Texaco Aviation Gasoline and Texaco Aviation 


Products. 


THE TEXAS COMPANY, 135 E. 42nd ST., NEW YORK CITY 
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AMERICAN AIRWAYS 


USES AIRWHEELS on Mail and 
Passenger Ships 






















Here are four different types of 
ships equipped with Airwheels, and 
there are many more with this same 
equipment in the great fleet of 
American Airways, with its scheduled 
flights of 28,826 miles per day. 


With these great, yielding rolling 
cushions on their landing gear, 
_ planes have a new independence 
over ground conditions, because 
they can land safely in mud, sand 
and soft terrain where any other 
type of equipment would make 
landings hazardous. 


More than this, they reduce main- 
tenance costs, protect planes from 
many repair charges, such as dam- 
age due to ground loops, and give 
passengers a new feeling of com- 
fort and security in landing and 


taxiing. 


Only Goodyear builds Airwheels. 
Only Goodyear can give you Air- 
wheel safety. For full data and en- 
gineering recommendations, write 


or wire Goodyear, Akron, Ohio, or 
Los Angeles, California. 





When you buy a new ship specify 
Goodyear Airwheets 
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INCE September 

S 1930 The Luding- 

ton Lines’ every 

hour on the hour New York, Phila- 
delphia and Washington service has 
become the accepted mode of travel 
by business executives and men of 
affairs. In serving so successfully 
this distinguished patronage, the 
prestige and popularity of The Lud- 
ington Lines indicate an enviable 
mastery of air transportation. This 
growing popularity, expressed by a 
steadily increasing volume of traffic, 
has necessitated additional equip- 
ment » » » Guided by the knowledge 
and experience resulting from the 
record of 2,080,634 miles flown, and 
87,520 passengers carried since its 
inception, and by the intimate under- 
















standing of those comforts and con- 
veniences most appreciated by air 
travelers, as well as the necessity for 
greater speed and the rigid economy 
of maintenance required to facilitate 


profitable transport operation .. . 
The Ludington Airlines, Inc.—with 


the equipment of the world’s markets T H E F | F = T S T E R 
available — chose THE FLEETSTER. 


CONSOLIDATED AIRCRAFT CORPORATION : BUFFALO : N: Y: 
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Stanavo-fueled planes of 
Inter-Island Airways link 
all Hawaii with a regular 
monthly flying schedule 
of 23,000 miles. 


The unique, well-established and efficient 
service of Inter-Island Airways is no less 
popular among the people of Hawaii than 


among tourists. Organized but two years ago, , 


LANA! CITY FILO Be 
INTER-ISLAND AIRPORT M ALAA 






cabin monoplane have carried over 25,000 
Its schedules 
have been maintained with practically one 


passengers 600,000 miles. 


hundred per cent regularity. 

Like many other lines in the Americas, 
Europe, and elsewhere, Inter-Island Airways 
finds Stanavo Aviation Gasoline best suited 


to its requirements, and uses it exclusively. 





AND ENGINE OIL 


STANAVO SPECIFICATION BOARD, Ine. 
Organized and Maintained by 


Standard Oil Company of California 
225 Bush St., San Francisco 





Standard Oil Company (Indiana) 
910 So. Michigan Ave., Chicago 


Standard Oil Company of New Jersey 
26 Broadway, New York City 
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‘ with an ear to the sround! 


Exide Aircraft Batteries keep watch 
over radio ... make messages certain 


vy. “soup” swallows up the 
sun—blots out beacon lights— 
that’s when radio and position (navi- 
gation) lights must be shipshape. 
Exide Aircraft Batteries protect 


these vital parts . . . give reliable cur- 
rent at all times. 


What’s more, they’re built to fly. 
Ask your pilot friends. They'll tell you 
that Exides are light and compact, 
that the electrolyte will not spill, that 
they are safe and reliable — that 
Exide Aircraft Batteries last longer. 


We'll be glad to tell you more about 
the many types of Exide Aircraft 
Batteries. Just drop us a note today. 





SEND IT VIA AIR MAIL 


During the entire 14 years in which 
the air mail services have been in op- 
eration, less than .0005 of 1 per cent 
of mail has been destroyed. 

Dependable Exide Aircraft Bat- 
teries, standard equipment on most 
mail and transport ships, contribute 
to safety factors. 
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Exide 


AIRCRAFT 
BATTERIES 








Contractors to “ M 
the U. S. Army and Navy Be 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 


THE WORLD’S LARGEST MANUFACTURERS OF STORAGE BATTERIES FOR EVERY PURPOSE 
Exide Batteries of Canada, Limited, Toronto 
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Caterpillar Tractor Co., Peoria, Ill., U.S.A. 
Track-type Tractors Road Machinery 
Combines 


(There’s a “Caterpillar” Dealer Near You) 


& 
Prices — f. o. b. Peoria, Illinois 
T28 fees 2 es g 
FIFTEEN .. . $1450 THIRTY-FIVE . $2675 
TWENTY-FIVE . $1900 FIFTY... . . $3675 
SIXTE -. bo Sia ees 














SPEEDY 


Ground Work 
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MODERN planes provide speedy transportation. And modern 
tractors — “Caterpillar” Tractors — put speed and orderliness 
into the ground work. The picture below was taken at Candler 
Field, Atlanta, Georgia — a similar one could have been taken 
at scores of other airports, large or small. With a “Caterpillar” 
on the job, outgoing ships are smartly, easily swung into posi- 
tion on the runway — incoming ones are promptly trundled 
into the hangars. Pilots and public alike appreciate the power 


facilities and efficiency of airports “Caterpillar”’-equipped. 


CATERPILLAR 


REG. U. S. PAT. OFF. 


A 4 Fa R 
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OlL FAILURE Risso Motors 


Cuts Power »» Causes frequent costly overhauls 


640i ahalaats 








\ 


\SF ots — . — Ay ( acl 























th 

Tough-Film Pennzoil cuts repairs— * 
Costs less per hour of flying time Us 
W 

IL FAILURE starts when heat thins tra 

out poor oil. It leaves moving parts ys 
unprotected. It damages every wearing mi 





surface—cuts down r. p. m.—wastes power 


and causes frequent overhauls. Permit No. 2— Pennsylvania Grade Crude Oil Ass'n 
Because Tough-Film Pennzoil isdoublee +15 ppeNNZOIL COMPANY 
= refined, it flows freely, yet maintains a safe, Executive Offices and Refinery: Oil City, Pa. 


Gj P Division Offices: New York, Chicago, Los Angeles 
. gh at any engine temperature. It British-American Oil Co., Led., Sole Distributors in 


penetrates easily into close-fitted bearings, Ontario and Quebec, Canada 
ue re “ s PENNZOIL és made by the famous Pennzoil Process from 100% pure 
gives protection that increases the period Pennsylvania crude and nothing else 


between overhauls. It gives more flying hours RADIO , Enjoy The Pennzoil Parade every Sunday 


. : } } } olumbia Network 
| at lower cost rc hour. evening over nationwide Co 
i between fillings, pe * 
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throttle at these exceedingly low temperatures.” 


Nulato 46 Below Zero Ruby 50 Below Zero 
Kaltag 55 Below Zero McGrath 57 Below Zero 
Unalakleet 42 Below Zero Tacotna 53 Below Zero 


Wright Engines power millions of miles of 
transport travel every year. Their dependability 
under the trying conditions of intense heat and 
severe cold has made Wright the choice of air 
mail and passenger operators around the world. 


Contractors to the Governments of the World 


CURTISS VSL LN WRIGHT 
Conqueror and 3 "” Cyclones and 
Challenger WEY Whirlwinds 


Co 


WRIGHT 


AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 


A DIVISION OF CURTISS-WRIGHT CORPORATION 
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WRIGHT 


.... ENGINE 
PERFORMANCE at 


5O° below ZERO 


CIFIC INTERNATIONAL AIRWAYS OF ALASKA 

operate a mail route between Nenana and Unalakleet, 

via the Yukon River. Wright-powered planes are flown 

daily, over this route, in temperatures ranging from 40° 
to 60° below zero—but let Pilot Cape tell the story. 





‘,.. You may be interested to know how well Wright 
Motors are operating in temperatures far below zero. Just 
for proof I am listing below the prevailing temperatures 
along my route on January 7, 1932, I have checked the 
stops I make daily, and have never been held up a single 
day on account of cold weather. 


“Tam flying a 400 mile mail route, making seven landings 
and take-offs daily, and I want you to know that the old 
Wright Whirlwind 300 has never yet failed to answer the 
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Three Squadrons of Diving Bombers 
Now Being Built for U. S. Navy 


xe 








Setting new records for bombing plane per- 
formance, the swift new Martin Diving Bomber 
performs loops, rolls, Immelmans, inverted 
flying and other aerobatics heretofore expected 
only of pursuit planes. 








The first Martin Bomber, built in 1918, and 
perhaps the most famous plane of its timé. This 
forerunner of a long line of Martin Bombing 
Planes presents a striking contrast to the agile 
new Diving Bomber of today. 








New type plane, developed by Martin, 
heralds anew era in 
aerial tactics 


EVERAL attempts had been made. But no plane ever 
built before could withstand the terrific strain im- 
posed upon the Martin Diving Bomber in its initial 
test flights. Diving vertically from a height of 12,000 
feet with a 1,000 pound bomb slung beneath the fuse- 
lage. Attaining a speed of more than four miles per 
minute. Pulling out sharply from the dive with the bomb 
still in place. Repeating this feat over and over again. 
That was months ago. Then came a year of rigor- 
ous tests in service. Then official approval. Now one 
squadron of Diving Bombers is being delivered to the 
United States Navy and two more squadrons are under 
construction. 

Why did Martin succeed where others had failed? 
Because Martin leaves nothing to chance. A series of 
brutal tests—surpassing anything ever heard of before 
—had proved the dependability of every detail before 
the Diving Bomber took to the air. Nowhere else in 
the industry can aircraft of equal quality be produced 
in quantity at lower cost. 





Typical of the care which produced the Diving Bomber, a com- 
plete reinforced shell-type fuselage was built and tested to de- 
struction. The first scientific test of a full-sized metal-shell body 
in America. 





MARTIN 


Builders of 
Dependable Aircraft Since 1909 





The Glenn L. Martin Company 
Baltimore - Maryland 


AIRCRAFT 
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Keeping ground efficiency 
abreast with flying ability are 
Bendix Wheels and Brakes 
for airplanes—the pioneer 
product of its kind; the nim- 
ble feet of modern aircraft. 
They fully express 
the Bendix enthusiasm 
for quality leader- 
ship, for progressive 
development. 


BENDIX 
SOUTH 








BENDIX 


Wheels and Brakes 





BRAKE 


BEND, 


(Subsidiary of Bendix Aviation Corporation) 


BENDIX ft BRAKES 


FULLY PROTECTED BY PATENTS AND APPLICATIONS IN U. S. AND ABROAD 








Easier control, better maneu- 
verability, greatly increased 
safety, reduced take-off runs, 
simplified landing — all 
these advantages are built 
into this equipment. 

The line is complete; 
types with roller-bear- 
ing wheels (a Bendix 
development); and 
low-pressure wheels. 


COMPANY 
INDIANA 


Air Mail Saves Time 
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Boeing 
training is built on 
flying 37 million 
miles with the 
Air Mail 


HE EQUIVALENT of 1480 around-the-world 

flights, all on its own affiliated air lines, in 
addition to one million miles of student instruction 
flying, is an incalculable advantage to be brought 
you by your flying school. 

It means that your training, from the ground up, 
will be built on facts. 

Boeing School of Aeronautics has a larger regular 
enrollment than any other recognized school. Its 
fleet of eight training planes includes the famous 
Boeing 40-Cz, the eight-place Hamilton all-metal 
cabin monoplane, Stinson Junior cabin monoplane, 
the Boeing 81 trainer, the new Stearman trainer, 
and the famous Boeing 203 trainer — powered with 


motors ranging from 165 H. P. to 425 H. P. It 
comprises the most modern laboratories, class-rooms 
and shops ever grouped in one school. Located in 
California, on the famous Oakland Municipal Air- 
port, it has the advantage of all-year flying weather. 

The Boeing School is definitely built to meet 
the future of aviation, backed by the manufacturing 
and transport organization with the world’s largest 
stake in that future. From the start, it will pay you 
to turn this standing to your own advantage. 

A bulletin of courses, costs and facilities will be 
mailed you upon request. Compare our courses with 
those offered elsewhere before choosing your school. 


Next regular enrollment, April 4, 1932 


BOE 


ING 


eCnoUL OF AERUNAUTICS 


Subsidiary of United Aircraft & Transport Corp. 




















SSCSHSSSCSCSSSSSSHSSSSSSSSSSSSSSSSSSTSSSHSSHSSSTSSSESETSERETEK ETE S See eee eeeseeesees CK 











O Private Pilot 


O Transport Pilot 


Oy ise cenite— 





BOEING SCHOOL OF AERONAUTICS 
Room B-3, Airport, Oakland, California 


Gentlemen: I am interested in 


O Limited Commercial Pilot 
_ O Special Master Pilot 























O Boeing Master Pilot 
0 Boeing Master Mechanic 


(For Transport Pilots) 
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State 
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The first = ‘gett 
BOEING flying boat 


outlasted seven engines * 


After nine years of air mail service between Seattle and 
Victoria—1919 to 1928—+totaling more than 500,000 
miles, this staunch ancestor of later commercial models 
was still in air-worthy condition — another instance of 
Boeing construction years ahead of its time. . . . Boeing 
Airplane Company, Seattle, Subsidiary United Aircraft 


& Transport Corporation. 








*BOEING 
has always built 


to-morrows airplanes 


TO-DAY 
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LOOK TO ELECTRIC INSTRUMENTS for 
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Here are the G-E engine- 
temperature indicator and 
selector switch. By means 
of the latter, the pilot can 
read individual cylinder 
temperatures on the dial of 
the indicator. 
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PERFORMANCE at LOW COST 






















The G-E Engine- Temperature 
Indicator and 9-Cylinder 


Selector Switch 


The cylinder temperature of an air-cooled engine is not the 
temperature of the lubricating oil. Unlike the conditions in 
a liquid-cooled engine, heating or cooling may take place at 
a high rate without a corresponding response of oil-tempera- 
ture instruments. Therefore, the G-E engine-temperature 
indicator has an important function, for it measures accurate- 
ly and instantaneously the temperature of any “hot spot”’ 
such as a cylinder wall or head. It consists of an indicating 
instrument connected by small twin-conductor leads to a 
thermocouple washer used as a spark-plug gasket. This in- 
strument is accurate and reliable; it automatically cor- 
rects for changes in air temperature, so that you can 
be certain of correct readings regardless of altitude or the 
temperature of the surrounding air. It requires no battery 
and is not connected to the ignition system. Ask for Bul- 
lettin GEA-1187C. Address General Electric Company, 
Schenectady, New York 


GENERAL @ ELECTRIC 


<= AERBONAUTIC EQUIPMENT — 





700-17 











SPECIALISTS iN NEW 


YORK, WASHINGTON, DAYTON, AND LOS ANGELES 

















ioe ee i | 


AVIATION 
March, 1932 


21 





THE TAYLOR CUB 


A ship that has proved itself 


Tt TAYLOR “CUB” has proved its woth 

in student instruction and private flying and 
fills an obvious need in Aviation. The low price 
of $1325 opens an enormous market heretofore 
untouched. It is the most outstanding value ever 
offered—a real airplane with full size, comfort- 
able, draft-proof cockpit, low pressure tires and 
standard instruments, built for strength and per- 
formance, perfectly stable in every maneuver and 
an honest landing speed of 26 miles an hour. 
For these reasons, the TAYLOR “CUB” stands 
alone in a class which-it has made for itself. A 
full quality airplane for less than $1500 — 
much less. It is the common sense plane for flying 
school, flying club, and pleasure flyer alike. 
Dealers and distributors, don’t pass this oppor- 
tunity by. It is your chance to show a big profit 
for 1932. Some valuable territory still open. 
Write or wire at once. Let us help you get under 
way before the Detroit Show and make the most 


of 1932. 


$ 
1325 FLYAWAY FIELD 


with Continental A-40 Engine 


rLy Laylormade airpLanes 





@ Excellent Vision 
@ Easily Accessible 


@ Convenient 
@ Comfortable 
@ A.T.C. No. 455 


TAYLOR 


AIRCRAFT COMPANY 
Bradford, Pennsylvania 
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Check up on your oil as carefully as you 


do your ship and motor 


ALK to the pilot who uses 

Gulfpride Oils and he will 
tell you that his experience squares 
with the findings of leading avi- 
ation engineers. 

Gulfpride Oils show remark- 
ably flat viscosity - temperature 
curves...they hold their body un- 
der high operating temperatures, 





GULF REFINING COMPANY - 


yet they never become stubbornly 
stiff and tacky at low starting 
temperatures. Gulfpride Oils 
don’t foul up the motor with 
carbon. Gulfpride Oils give you 
more power from your motor. 

Technical men could tell you 
that Gulfpride Oils are refined by 
the Aluminum Chloride process, 
which employs materials costing 
$100 per ton instead of the $10 
per ton acids commonly used. 

That explains why pilots who 
demand the best in lubricants 
use Gulfpride Oils. 


GULF REFINING COMPANY 
General Sales Offices, Pittsburgh, Pa., U.S.A. 












MORE 
AIR HOURS 


Gulfpride Oil is 100% paraffin base 
mineral oil refined by the costly 
Aluminum Chloride method. Exclu- 
sive to Gulfpride. Gulfpride Oil 
exhibits a relatively flat viscosity- 
temperature curve; high flash and 
fire values, and low pour tests. 
Gulfpride Oil holds its body ex- 
ceptionally well at high operating 
temperatures. It is highly resistant 
to oxidation and emulsifying action. 
Gulfpride Oil is made in five vis- 
cosities: 75— 100 — 120— 150 and 
200 at 210° F, providing a superior 
lubricant for all types of aircraft mo- 
tors, under all operating conditions. 
Ask for Gulfpride Oil and you’ll 
never be grounded because of oil- 
caused trouble. 
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ANOTHER FAMOUS PILOT 






Wiley Post (who with Harold Gatty holds the 
record for the fastest flight around the world) 
taking delivery of his new 4-place, 125 H.P. 
*Kinner-Bird. Wiley Post is the new Bird 
distributor for Oklahoma and Texas. 


In addition to our present authorized dealers 
and representatives CURTISS-WRIGHT FLY- 
ING SERVICE, INC., has selected the Bird plane 
as being best in its class and has been authorized 
to represent us on Sales and Service throughout 
the United States through their thirty branches 
and 385 dealers. 


(*The individual cylinder head streamlining 
shown above is special equipment. ) 


The BIRD CHALLENGE 
for 1932 


The most advanced and reasonably-priced line of open 
cockpit airplanes in which have been incorporated over 
fifty recent improvements. 


Bird planes invite comparison in performance with any 
others in their power range—including planes equipped 
with rotor vanes, slots, flaps or variable camber wings. 


All Bird planes may now be purchased on liberal terms. 
Write for full information. 
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SEE THE COMPLETE BIRD LINE AT THE DETROIT SHOW, APRIL 2-10, 1932 


BIRD AIRCRAFT CORPORATION, Glendale, L. I., New York 
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LLO planes 
34. cround 


stations... 


equipped with 
Western Electric Radio Telephone 


by AMERICAN AIRWAYS /.. 


Flying over 875,000 miles a month, serv- 
ing 60 cities from coast to coast and from 
Canada to the Gulf, American Airways has 
built up a fine record for dependability. 
And Western Electric Radio Telephone—by keeping 
pilots constantly in touch with dispatchers—has helped 
to make this record possible. 

Along the 9,387 miles of airways over which American 
operates, 34 ground stations have been equipped with 
Western Electric Radio Telephone apparatus for guid- 
ing and instructing pilots en route. And 110 planes are 





Western Electric equipped—63 for two- 
way Radio Telephone communication, 47 
for receiving radio beacon signals and De- 
partment of Commerce weather broadcasts. 


There’s Western Electric Radio equipment designed 





for small planes, too — 
light, compact and easily 
installed. For details, write 


to Western Electric Com- 
pany, Department 270A, 


195 Broadway, New York. o” damanpmirad T d 





Western Eleciric 


Aviation Communication Systems 


MADE BY THE MAKERS 





OF BELL TELEPHONES 


*Northern Electric in Canada 
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FAMOUS FLIGHTS WITH THOMPSON. VALVES 


MPS ES oU P 





This advertisement is one of a series 
recalling historic airplane flights in 
which Thompson Valves were used. 





TO BREAK THE WORLD’S ALTITUDE RECORD 


89 degrees below zero in June! Even the most imaginative 
arctic explorer could not match a story like that. Yet a ther- 
mometer on the wing of his Wright Apache recorded this 
temperature on June 4th, 1930, when Lieutenant Soucek, 
indomitable Navy flyer, set the present world’s altitude record 
for land planes—at 43,166 feet! 

Two hours in the air . . . climbing steadily . . . Lieut. Soucek 
forced his Pratt & Whitney Wasp-powered biplane higher and 
higher . . . till beyond 42,000 feet his propeller began to fan 
the thinning air without taking hold. Wearing a self-developed 
breathing apparatus and electrically heated goggles, Soucek 
went upward doggedly to the new record—and even in the 
engine-warmed cockpit of the plane his thermometer was reg- 
istering 38 degrees below zero! 

But the 9-cylinder “Wasp” performed faultlessly, adding 
again to its long list of achievements. And in that engine, at 
the heart of its smoothly reliable performance, were valves 
supplied by Thompson Products, Inc. 


THOMPSON PRODUCTS, INCORPORATED 
General Offices: Cleveland, Ohio, U.S. A. 
Factories: CLEVELAND and DETROIT 


Thompson Valves 
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Plane Controls 
all Ball Bearing 


si A GEA BE ARIES LOD ALE! 1 NC 


100 Fafnirs on new Consolidated Trainer 
for smoother operation and lower maintenance 


ONTROL system, landing gear, 
axle ends, brake controls, sta- 
bilizer adjustments and a majority 
of the other moving parts of the 
- new Consolidated Trainer developed 
for the U. S. Army Air Corps func- 





tion friction-free and _ service-free 
on 100 Fafnir Aircraft Bearings. 
This wide-spread use of ball bear- 
ings on a plane of this type demon- 
strates the fact that the advantages 
of smooth and dependable opera- 
tion, elimination of costly servicing, 
and saving of weight and space 
made possible with Fafnirs, need not 
be confined to costly ships. 


The wide range of types and sizes 
of Fafnir Aircraft Bearings, in- 
cluding seal and cartridge designs, 
assures the choice of the correct 
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bearing for every airplane service. 
Whether for engines or control sys- 
tems there is a Fafnir Bearing pos- 
sessing the proper characteristics. 


Plane builders are finding, as Con- 
solidated has found, that with ball 
bearing applications “functioning is 
greatly improved” and “maintenance 
troubles eliminated.” 


Fafnir Aircraft Data Sheets contain 
valuable and practical information 
concerning load ratings, dimensions, 
and recommended uses. 


THE FAFNIR BEARING COMPANY, 
NEW BRITAIN, CONN. 
Atlanta Chicago Cincinnati Cleveland 


Dallas Detroit Los Angeles Milwaukee 
Newark New York Philadelphia 








Safeguarding quality 


FAFNIR BALL BEARINGS 
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WITH NEW ANNOUNCEMENTS 


ABOUT BELLANCA PLANES 


) remem leadership once more will be asserted at the 
National Aircraft Show in Detroit. Sales gains and popularity 


will not be the only basis of this claim. Bellanca performance 
records will again confirm the superiority of Bellanca planes. The 
new announcements to be made at Detroit by this company will 
also provide renewed evidence that Bellanca design keeps always 
to the forefront, always a step in advance of the needs of air 
transportation. 


If you are considering the purchase of new equipment and com- 
paring values now on the market, it will pay you to wait until 
you see the 1932 Bellanca exhibit at Detroit, unless you prefer 
to view these models under construction at the Bellanca factory, 
New Castle, Delaware, before March 28th, making the trip as the 
company’s guest in one of its demonstration planes. 


BELLANCA AIRCRAFT CORPORATION 


New Castle, Delaware Chrysler Building, New York 
Bellanca Aircraft of Canada, Ltd., Montreal 


BELLANCA 


AS ONLY BELLANCA CAN 
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SIZING. UP 


this industry of ours 





In « 

HIS year the National Aircraft Show at Detroit, April an 
2-10, and the Annual Show Number of AVIATION van 
will for most interested people definitely indicate the place os 
occupied by the airplane in the American economic scheme. “Br 
The business man, the investor, the potential user will, at refir 
Show time, critically size up the present-day industry, its en 
products, its leadership and prospects. keep 
For those who attend, the April issue of AVIATION will ee 
provide a guide to their general interests and contacts at the pure 
Show. It will contain a list of exhibitors, forecast of exhibits, a 
program of meetings and other useful information. In addi- oui 
tion it will present a consensus of opinion of current prob- with 


lems by outstanding executives of the industry. ‘The adver- 
tising pages will reflect the confidence of prominent manu- 
facturers who serve the industry. 


To the thousands who are unable to go to Detroit, the Show 
Number will be equally interesting. More than twenty 
thousand copies will be printed for subscribers and news- 
stand buyers. 


Advertising forms will close March 18; three days earlier 
for color. 


Annual Show Number — April 


AVIATION] y 
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FIFTY YEARS 


IN THE FRONT RANK OF PROGRESS 


In dim geologic ages, Nature created beneath 
an exclusive area in northwestern Pennsyl- 
vania her supreme achievement in petroleum 
—the rare crude oil containing astounding 
lubricating qualities and now known as the 
“Bradford” Grade. Fifty years ago, Kendall Oil was first 
refined from this famous crude. Throughout the fifty 
years since, it has been derived from no other source. 

In perfection, Kendall refining processes have been in 
keeping with the fine quality of the crude. No acids or 
harmful chemicals endanger the final goodness of the oil. 
No expense or effort is spared to make each drop of oil 
pure, uniform, capable of unusual service. 

During this eventful half century, which has seen the 
development of high-speed industrial machinery, the 
automobile and the airplane, Kendall Oil has kept pace 
with the need for friction-resisting, enduring, efficient 





lubrication. Aviation, like other industries, has 
learned the net worth of Kendall. It has ex- 
perienced Kendall’s abundant fulfillment of 
every task. 

On its Golden Anniversary, Kendall ex- 
tends its appreciative thanks to those progressive men and 
women in aviation, whose confidence and support have led 
it to new triumphs and greater service. 

Kendall Oil is sold at leading airports throughout 
the nation. Write for the list of these together with com- 
pleze details of Kendall quality. Address, Kendall Refining 
Company, Bradford, Pennsylvania. 


Visit the Kendall Exhibit at the Detroit Show—April 2nd to 
10th. That happy character ““Old Man Kendall” will be on hand 
to renew acquaintances and answer slippery questions. 











ca 


The Kendall Refinery in 1885 and its entire crew of five men—including the teamster. The white building housed the steam 
plant. Behind it is the “ cheese box” crude still. The two-horse team and wagon was the only “ pipe line” from the wells. 


REFINED FROM 100 
pyay 5 BRADFORD GRADE OF 
PENNSYLVANIA CRUDE 


Use the Air Mai! 
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o you know that... 


each month our subscription depart- 


ment receives more than 150 requests 


for “Back” issues of AVIATION? 
¢ ¢ ¢ 


If we printed extra copies of our 
monthly issues, we would be glad to 
comply with these requests, but un- 
fortunately we have no way of knowing 
in advance just how many of our news- 


stand readers will “‘miss”’ an issue. 

&$ ¢ ¢ 
But We Do Know — that each of 
these requests indicates a reader has 


““‘missed”’ just the issue he could make 


valued use of. 


Insure your receiving 


AVIATION regularly by filling in the 


coupon below, today... . 


330 W. 42d St. 
New York City 


Sd 


Subscription Rates: 
United States and Mexico, $3 a year; 
Canada (including Canadian duty), 
a year; 
Central and South America, $6 a year; 
All other countries, $8 a year. 


Here is my check for $3.00. Send me Aviation for one 


full year. 
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Nickel Cast Iron airplane engine cylinder 
mfd. by S. CHENEY & SON, Manlius, N. Y. 


Some important airplane 
engine builders using 
NICKEL CAST IRON 


AEROMARINE PLANE & MOTOR CO. 
Keyport, N. J. 
AERONAUTICAL CORP. OF AMERICA 
Cincinnaii, O. 
CONTINENTAL AIRCRAFT ENGINE CO. 
Detroit, Mich. 

LAMBERT AIRCRAFT ENGINE CO. 
Moline, iil. 

MENASCO MOTORS INC. 

Los Angeles, Cal. 

MICHIGAN AERO-ENGINE CORP. 
Lansing, Mich. 

SZEKELY AIRCRAFT & ENGINE CO. 
Holland, Mich. 


WRIGHT AERONAUTICAL CORP. 
Paterson, N. Jj. 


Long-wearing 
NICKEL CAST IRON CYLINDERS 


give dependability to 


airplane engines 


Ff 
; 


@ It’s no easy task to, produce satisfactory cylinders for air- 
cooled airplane engines. The light fins cast integral as well as 
the heavier sections must be strong and dense, without any 


tendency to chill or become brittle. Machinability and wear- 


resistance are also highly important requirements. @ Nickel 
Cast Iron...the modern Nickel alloy that is now standard 
cylinder material in about a dozen important American air- 


plane engines... provides such essential characteristics as 
uniform hardness, high wear-resistance and good machinabil- 
ity. The possibility of warpage is eliminated ... engine per- 


formance is improved. ® By using Nickel Cast Iron in place 


of forged cylinders in 8-cylinder engines, one manufacturer 
reports that he has saved approximately 80% in the éost 


of the finished cylinders, 





while the total engine 
weight has been increased 
only 5%. 






Our casting specialists will 
gladly discuss your preb- 
lems with you. 











THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK. N. Y. 
Miners, refiners and rollers of Nickel. Sole producers of Monel Metal 








United States 
ATLANTA ..cecccscereeserrerevee. M. Tull Rubber & Supply Co. 
Burraco......Whitehead Metal Products Co. of N. Y., Inc. 
Camenince.. Whitehead Metal Products Co. of N. Y., Inc. 








Cruicaco Steel Sales Corp. 
EE IPE NT Williams and Co., Inc. 
CLEVELAND Williams and Co., Inc. 
Denven............ Hendrie & Bolthoff Mig. & Supply Ce. 
Derrorr Steel Sales Corp. 














DISTRIBUTORS 
Kansas Crrr. Steel Sales Corp. 
LOS ANCELES........-.ccc-ccsnnennmnene wcific Metals Co., Lid. 
Muwavuxkes Steel Sales Corp. 
MINNEAPOLIS. Steel Sales Corp. 





Newark, Whitehead Metal Products Co. of N. Y., Inc. 
Equitable Equipment Coe., Inc. 
New Yors, Whitchead Metal Products Ce. of N. Y., Inc. 
Panape.rnu, Whitehead Metal Products Co. of N.Y.,Inc. 


New Om.eans. 




















Prrr Williams and Co., Inc. 

Sr. Lous. Steel Sales Corp. 

San FRANCISCO. ccccccecsecnneenenee Pacific Metals Co., Lad. 

SEATTLE cence nennesernnnrnrnnnennvenrneenmeeneeagie Brass Foundry Ce. 
Canada 

M Robert W. Bartram, Lid. 

T Peckover’s Limited 





Vancouver, B. C. 





smrrenseeeresenees Wilkinson Co., Lad. 
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PRECISION 
PARTS 


DIAMOND BORING 


to plus er minus .0002 


The importance of uni- 
form accuracy of parts is 
paramount in the aircraft 
industry. It is never so 
completely obtained as 
where Diamond Tool Bor- 
ing Machines are used. 

The illustration above 
shows a Diamond Tool 
Boring Machine installed 
in the Govro-Nelson shop, 
where, by its use, precision 
accuracy of hole diameter 
and perfect alignment of 
both holes 


in pistons is 

obtained. 
Rigid adherence to ex- 
tremely close manufactur- 


NELSON 


OR OW, '.u Py -a I> 4 
[131 ANT OINETTE=DETROIT 
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Send for our Catalogue 


Where there is no landing 
there must be no failure 


For SPRINGS of any kind, of 

any material, for any purpose 

in motor, controls or landing 
gear, use 


GIBSON-SPRINGS) 


WM. D. GIBSON CQO. 
1800 Clybourn Avenue - - - CHICAGO, ILL. 


























@ The lowest priced A.T.C. ship in America. 

@ Holder World's Altitude Record for light planes 

@ Winner in its cless at lest 6 National Air Races. 

@ Only Home Assembly Plan eligible for Federal License. 
@ Unusual easy payment plan on Home Kits and ‘‘Fiyaways”’ 
@ A really new plan for Distributors and Dealers. 


Here are six points —seperately they 
are important — together they are so 
vital that no one in Aviation can afford 


to overlook them 


Write today for full information stating 
whether you are interested as a private 


owner, dealer or distributor. 


HEATH AIRCRAFT Corp. 


Dept. A-23 Niles, Mich. 











pro, 
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Night traffic chooses 
WELL-LIGHTED airports 


A" transport lines select for their stopping points and 
terminals only those airports adequately equipped to 
take care of traffic twenty-four hours a day. 


And they demand more than just an illuminated field to take 
care of night traffic—they demand airports whose lighting 


meets the most rigid requirements. 


Whether a field is properly illuminated or not can be deter- 
mined in a number of ways, but the most important is the 
opinion of the pilots who use it. 


To meet every requirement of twenty-four-hour service and 
to give your airport the highest standing among pilots, install 
a flexible system of Westinghouse lighting—a system you can 
progressively and economically expand for future growth. 


Quality workmanship guarantees every Westinghouse product 























Below, Westing- 
bouse Landing 
Field Floodlight. 







THE COMPLETE LINE OF 
WESTINGHOUSE AIRPORT 
LIGHTING EQUIPMENT 
INCLUDES: 


1. Alidade, or Ceiling Height 
Indicator 


2. Airways Course Light 


3. Landing Field Floodlight on 
Hollowspun Standard 


4. Rotatin Beacon—Depart- 
ment of Commerce Type 


5. Auxiliary Airport Beacon 
(Code Beacon) 


6. Screw Type Marker Light 
with Holophane Globe 


Illuminated Wind Tee 
Wind Cone Assembly 
9. Ceiling Projector 
10. Obstacle Light 


11. 200 M/M Fresnel Hangar 
Floodlight 


12. Locking T rype Marker Light 
with Guar 


13. Flush Type Marker Light 


14. Tip-over Cone with Marker 
Light and Disconnect 


15. Landing Field Mandiishes 
on Hollowspun 
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215 H P 


FRE 


NETL 
R-670 
| 425 LBS 


DEPARTMENT OF 


APPROVED TYPE COMMERCE RATING 
CERTIFICATE 215 H.P. 


The New Continental Aircraft Engine. Stand- 
ard equipment in 1932 models of 3 of the leading 
aircraft manufacturers in the United States. 


Weight perh.p. . . . 1.975 lbs. 
Overall length . 325% inches 
Outside Diameter 423), inches 
Displacement . . . . 668 cu. in. 
Chevron-packed leak-proof tappets 
This engine will be exhibited in the National Air- 
craft Show at Detroit, April 2nd to 10th inclusive. 


[Lontinental Fngines 


Continental Aircraft Engine Co. 
General Office and Factory 
Detroit, Michigan 
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IF YOUR PROPERTY IS WORTH OWNING 
IT IS WORTH PROTECTING 





was 
NOTHING 
to keep 


them OUT!” 


WATCHMAN BLACK- 
JACKED, EQUIPMENT 
STOLEN — a _ newspaper 
headline today, perhaps a situation that may face 
you tomorrow 

When your property boundaries are nothing more than lines on 
a map—how can you keep out the sneak-thief, the prowler and 
trouble maker? 

Sturdy, unclimbable Cyclone Fence is your best protection against 
petty thievery—tool and material losses. But that is where its 
service only begins— 

Allowing entrance and exit only through gates, Cyclone Fence 
permits you to keep close tab on labor, “ins” and “outs.” Allows 
outdoor storage in safety. Guards isolated equipment. Reduces 
fire hazard. Gives uninterrupted privacy to workmen and their 
operations. Keeps crowds away from dangers. 

In countless ways, Cyclone Indus- 
trial Fence pays for itself many 
times yearly—and gives the length 
of service only made possible by 
copper steel, galvanized after 
weaving. 

The nation-wide Cyclone organ- 
ization brings to you a sure an- 
swer for every boundary-line 
problem. Installation made by 
trained Cyclone men. Write us at 
once for full information on this 
unique service. Why not now? 


CYCLONE FENCE COMPANY 


General Offices: Waukegan, Ill. 
Branch Offices in All Principal Cities 










SUBSIDIARY OF unre OS) STATES STEEL CORPORATION 


Pacific Coast Division: 
Standard Fence Co., Oakland, Calif. 


Cyclone is not a “type’ of fence but fence made exclusively 
by Cyclone Fence Company and identified by this trademark. 


(yclone Fence 
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SET TO WABIENT TEDAP. WHEN DISCONMECTED 


HXCOPPER « COMSTANTAR COUP 
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MODEL 602 
(Standard Aircraft Case) 





Now you can get rid of cockpit reference thermometers. The 
new Weston Engine Temperature Indicator, Model 602, auto- 
matically pomee,  os for changes in “‘cold-end”’ or cockpit 
temperatures. It indicates true cylinder temperatures directly 
on the cockpit panel. Corrections and calculations are elimi- 
nated. 

Indicators and “‘leads’’ are interchangeable. Weston stand- 
ard copper constantan leads—uniform in resistance irrespec- 
tive of length, flexible, light in weight, small in diameter— 
simplify installation. 

Designed especially to withstand the severe service of air- 
craft use, the new Weston Engine Temperature Indicators are 
backed by Weston’s forty-three years’ experience as the world’s 
leading electrical instrument manufacturers. Write for details! 





FEATURES 
1. Direct — Fahrenheit. 
2. Aut ti ati for “cold-end” variations. 
3. Indicators and the dsi djust ts. 





4. Easy to install—leads are : flexible, small diameter, light weight. 
5. Designed to withstand severe service. 

6. Easy to check calibration. 

7. Standard 24” aircraft indicator case. 


8. Shielded to prevent interference with magneti P 

9. Non-shatterable glass in indicator. 
10. Light—only 19 ounces. 
11. Couples for spark plug, cylinder base or ange mounting. 
12. Maintenance reduced to a minimum. 


ded Ke) 


ELECTRICAL INSTRUMENT CORP. 














616 FRELINGHUYSEN AVENUE... NEWARK, N. J. 









THE WAC 


del 


neantstion top is only $195 additional 








@ The response to the announcement last month of 
the new WACO “Model A” has exceeded our most 
ambitious expectations. Orders already placed— 
many of them “sight unseen”—make it apparent that 
we have sensed what the market has been waiting for. 


@ Not the least among the new features is the remov- 
able top, for all-weather comfort. Seating is side- 
by-side, for sociability. Two generous compartments 
accommodate four or more pieces of hand luggage 
and, in addition, two golf bags or the equivalent. 


@ It is an ideal airplane for the private flyer... 
built for comfort rather than speed...so sturdily 
built, so easy to fly, so agile at getting in and 
out of small fields, that most anybody can set out 
in it, for any place, with perfect confidence. 


Price range, with complete equipment, is from 
$3585 to $4860. May we send you details? 


THE WACO AIRCRAFT COMPANY, TROY, OHIO 





“ASK ANY PILOT’ 


ACO LEADS 


IN AIRCRAFT REGISTRATIONS 
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TO SUIT “ALL THREE” 

















PASSENGER OPERATOR 


PILOT 


DETROIT DIVISION COOK SPRING DiV'N 


BARNES-GIBSON-RA YMOND-ING 





Our wide experience in the 
field of AUTOMOTIVE 
ENGINES makes us a 


most practical source for 


AIRPLANE 
SPRINGS 


on a production or 
experimental basis 


for Spri 
pients pring re 
ee? "Vice ds 


ANN ARBOR, MICH. 











PILGRIM ltoo-A 


lo-Place Transport Airplane [ys 


@ To Passengers it means .. comfort - luxury - quiet - 
speed - safety 
@ To Pilots it means . . good flying characteristics - 
~ excellent vision 
@ To Operators it means . . economy - PROFIT 


Here’s a plane that makes air-wary passengers 
“repeat” ...a plane that makes money for YOU in 
passenger, air mail, and freight service — or a com- 
bination of all three. 


The Pilgrim embodies every device for passenger 
comfort and safety;* yet its load capacity is surpris- 
ingly large in proportion to operating costs. 



































ln daily service on the Chicago-St. Louis, Chicago- ¥ O U KN O W H Oo W 


Cincinnati, Cleveland-Louisville, and Dallas-Browns- 


ville routes, the new Pilgrim has been proved the TO BUILD AIRPLANES 


most economical plane yet introduced for transport 
service. 


AMERICAN AIRPLANE & 
ENGINE CORPORATION 


Manufacturing Division of The Aviation Corporation 


FARMINGDALE, L. I, N. Y. 
Manufacturers of PILGRIM Airplanes and RANGER Engines 
* Heat, light and ventilation individually controlled . . . Baggage 
stored out of the way . . . Toilet and lavatory facilities easily 
reached . . . Complete 2-way radio telephone, radio beacon, and 
night fying equipment. 








WE KNOW HOW TO 
MAKE AIRPLANE TUBING 


Fr eS Se SVE S-2 TUBING 








t~ > 
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THE 


WORLD’S 
FAIR 


OF AVIATION 


19 3 2 


AIRCRAFT 
SHOW 


DETROIT 
APRIL 2nd to 10th INCLUSIVE 
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IDE in the latest type transport planes en a 63 

mile international trip with five take-offs and 
five landings—Ford Airport—Wayne Airport—Grosse 
Ile (Navy Base)—Walker Airport (Canada) and 
Detroit City Airport. 
See the latest and greatest developments in the 
progress of commercial and private aviation— 
exhibits by the greatest companies and names in 
the aircraft industry. 


The United States leads the world in aircraft develo 
ment—The National Aircraft Show at Detroit leads 
the world in exhibition. It is the largest, most impor- 
tant aircraft show of the year. 


AERONAUTICAL CHAMBER OF COMMERCE 


OF AMERICA, INC. 
10 East 40th Street, New York City 


For space applications and information address 
RAY COOPER— Show Manager 
320 W. Lafayette Boulevard, Detroit, Michigan 
















INCORPORATED 


SPECIALISTS IN 
SPOT WELDING 
STAINLESS STEEL 


Three years development in spot welding of 
stainless steel enables us to offer the aviation in- 
dustry the benefit of our experience. 


Spot welded stainless steel construction offers 
definite advantages compared to wooden, alu- 
minum alloy, or torch welded steel structures. It 
eliminates all possibility of corrosion, even from 
salt water. Tests have demonstrated that spot 
welded stainless steel has remarkable resistance to 
fatigue. 


Manufacturers alert to modern trends in aircraft 
design should investigate our experience and facil- 
ities for engineering and fabricating spot welded 
stainless steel structures to meet government re- 
quirements. 


Write for particulars. 


FLEETWINGS, INC. 
ROOSEVELT FIELD 
GARDEN CITY, NEW YORK 

















If it’s Ss 
DEPENDABILITY 


you want... 


.-.to keep your Production Lines on the 
move, Barnes-made Springs have been 
building a reputation for dependable 
service for years. Won’t you tell us your 
spring requirements .,.. one or a million? 


The Wallace Barnes Co. 


BRISTOL, CONN., U.S. A. 
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Hundreds of dependable facts on 
airplane theory, performance, 

materials, structure... 
in one handy volume 


ERE is a book which brings together 

under one cover a great volume of 
valuable reference detail for the aeronau- 
tical engineer, designer and draftsman. 
Textbook material and methods are avoided 
as much as possible—the sole purpose is 
to make available a handy, complete and 
up-to-date manual of facts and figures con- 
stantly useful in airplane design. 


—Just published— 
Aviation Handbook 


by EDWARD P. WARNER 
Editor of Aviation; formerly Assistant Secretary of the Navy 
for Aeronautics; formerly Professor of Aeronautics and Head 


of the Aeronautical Engineering Department, Massachusettes 
Institute of Technology. 


and S. PAUL JOHNSTON 
Aeronautical Engineer, Assistant Editor Aviation. 


690 pages, 43 x 7, illustrated, $7.50 





In this book, gathered from such sources as the National Advisory 
Committee for Aeronautics, the Bureau of Aeronautics of the 
Navy Department, the Air Corps of the U. S. Army, manufac- 
turers of airplanes, etc., you will find such material as: 


—a treatment of all materials commonly used in aircraft, with re- 
publication of extended excerpts from Government specifications and 
with data on their physical properties 


—a section giving practically all the formulas which are useful to 
designers 


—a new and original study of airplane weights. It includes informa- 
tion that has hitherto been considered confidential by airplane manu- 
facturers and is made available for the first time here 


—drawings and weight information on standard parts 
—installation data on engines and other large units 


—aea series of charts and tables giving the complete aerodynamic char- 
acteristics of some seventy airfoil sections selected from the files of 
many of the best known aerodynamic laboratories of the world. All 
section characteristics have been re-worked in the polar form, but 
for the convenience of those who prefer the older methods of plot- 
ting. charts of both methods have been included for a number of 
the most widely used sections 


—useful structural data, material of direct interest to designers, oper- 
ators and repairmen, ete., etc. 


See this book FREE for ten days. Send the coupon 
below; pay for or return the book after you have had 
an opportunity to look it over carefully. 


FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Inc., 330 West 42d Street, New York City 


7 — —. 1 aon Aviation Pathe a postpaid, for ten 
amination. agree to it . 
postpaid within ten days of receipt. ms gpscteey ss th rote waa 
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Chamber of Commerce sive Aircraft Finishes 








NOW A REMARKABLE 
NEW PAINT AND DOPE 


REMOVER 


Berry Brothers’ recent development of an absolutely 
wax-free paint and dope remover revolutionizes air- 
craft refinishing methods. Now when cracks, checks, 
ringworms and other defects appear, the top coats 
can be quickly and easily removed without injuring 
the under coats, and a durable, lustrous new finish 
provided inexpensively. This entirely eliminates 
the necessity of removing old fabric and recovering 
a ship when its finish begins to break down. Get 
the facts about this important new development. 








WRITE our Aviation Division for complete information about 
Berry Brothers’ Wax-Free Paint and Dope Remover 





BERRY BROTHERS 


PAINTS - VARNISHES - ENAMELS - LACQUERS 
DETROIT, MICHIGAN WALKERVILLE, ONTARIO 

















RAYMOND MANUFACTURING CO. 


CORRY. PENNSYLVANIA 











~~ 
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Use Roosevelt Field 


AMERICA’S PREMIER AIRPORT 


39 











The Center of Commercial Aviation in the East 





% The Most Logical and Ideal Location *% 


LOCATION: Most conveniently accessible by air from other metropolitan 
airports and Northeastern U.S. Situated well away from water, swamps and 
industrial smoke, the meteorological conditions are the best in the area. 


SAFETY: Offers greatest flying safety with three great airports, twelve 
golf courses and open country all within a three mile radius, absence of 
congested building areas, water and swamps. Emergency landings are safe. 


FACILITIES: Fifty buildings, 350,000 sq. ft. hangar space of which 131,000 
is in new concrete and steel hangars, complete night lighting, two famous 
all-way fields with 1,800,000 sq. ft. paved runways, taxiways and aprons. 








COST: Rental from 32¢ per sq. ft. per year up, according to buildings, 
which is most reasonable considering facilities and convenience to the 
world’s largest city and America’s densest flying area. 


ACTIVITY: There are more airplanes in New York than any other State, 


more in its metropolitan area than elsewhere in New York, and twice 
as many at Roosevelt Field than at any other metropolitan airport. 


PROMINENCE: The most famous and widely known aeronautical ad- 
dress in the world, it has long dominated as the commercial aviation 
center of the East. This is a valuable asset to your aeronautical business. 








Typical Wooden Hangars and Buildings 


MOST CONVENIENT TO NEW YORK CITY 


Express train service provides shortest and most depend- 
able transportation to center of Manhattan. Over 80 trains 
per day, some taking only 32 minutes, ply between Penn. 
Station, N. Y. City and Mineola, the Field station. Excel- 
lent motor roads and a private parkway lead to the Airport. 





The Roosevelt Field Hotel — Modern in every appointment 





Airplane Agencies: Bird, Lockheed, Monocoupes, 
Aeromarine-Klemm, Kittyhawk, Stearman, Stin- 
son, Waco, Aeronca, Fairchild, Fleet, Standard, 
Aristocrat, Amphibions, Travel Air, Kellett Auto- 
giro, Curtiss-Wright, Rearwin-Kenroyce. 

Service Hangars: Air Associates, Inc., Air Ser- 
vices, Inc., Fleetwings, Inc., General Airplanes, 
Inc., N.C.L., Inc., Aero Trades Co., Long Island 
Aero Service, Geo. M. Pynchon, Jr., Inc., Roose- 
velt Aviation School, Inc. 

Repair Services: Air Associates, Inc., Air Ser- 
vices, Inc., Long Island Aero Service, General 


Sheet Metal & Welding Co., Parker Motor Rebuild- 
ing Co., Roosevelt Aviation School, Inc., Gire Sales 
& Service, Aero Trades Co., Engine Air Service. 


Supply Houses: Air Associates, Inc., Air Trans- 
port Equipment, Inc. 


Parts and Service: Motors: Kinner, Cirrus, 
Pratt & Whitney, Continental, Warner, Wright, 
Menasco. Parachutes: Irving, Russell-Loeb, Swit- 
lik. Bendix, Pioneer Instruments, American Para- 
gon Wood Propellers, Hamilton Standard Steel 
Propellers, Eclipse Starters, Scintilla Magnetos, 
Stromberg Carburetors. 


Manufacturers: Amphibions, Inc., Fleetwings, 
Inc., General Airplanes. Inc., Grover Loening Air- 
craft Co., Air Transport Equipment. 

Aerial Advertising: Plane Speaker Corp., Sky- 
writers, Inc., Fairchild Aerial Surveys, Air News, Inc. 
Experimental Laboratories: Fleetwings, Inc., 
R.C.A., Good Inventions, Inc. 

Aviation School: Roosevelt Aviation School, Inc. 
Airplane Taxi Service: Roosevelt Flying Corp. 
Divisional Office for District No. 1, Aeronautics 
Branch, U. S. Department of Commerce. 





Write us your 
requirements 


ROOSEVELT FIELD, INC. 


Drawer F 
MINEOLA, N. Y, 
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SEARCHLIGHT SECTION 


EMPLOYMENT : BusINEsSs: OPPORTUNITIES : cauipment—usep or SPECIAL 


UNDISPLAYED—RATE PER WORD: 
Positions Wanted, 10 cents a wo mini- 
mum $2.00 an insertion, payable in 
advance. 
Positions Vacant, and all other classifica- 
tions, including equipment, 15 cents a 
word, minimum charge, $3.00 an inser- 


tion. 
Proposals, 40 cents a line an insertion. 


INFORMATION: 


Box Numbers in care of our New York, 
Chicago or San Francisco offices count 
10 words additional in undisplayed ads. 


Discount of 10% if full payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


DISPLAYED—RATE PER INCH: 


SS SSSA eee -.-- $6.00 
DMN. 0 tne 6454-400 d006sre 5.75 an inch 
SEE che, apna 5.50 an inch 


Other spaces and contract rates on request. 

An advertising inch is measured .vertically 
on one column, 3 columns—30 inches— 
to a page. 





























m COPY FOR NEW ADVERTISEMENTS RECEIVED UNTIL THE 15th FOR ISSUE OF FOLLOWING MONTH Aviation 
ry a See. 


POSITION VACANT 


AGENCY WANTED 





WANTED: Aviation chemist. Position with 

future open with leading paint manufacturer. 
Prefer man experienced dopes, enamels, lacquers 
for aircraft use. Present duties require testing, 
checking and development work. Applicant must 
furnish photograph and following information: 
Age, nationality, single or married, previous po- 
sitions, aviation experience, references, college 
education with degrees held, present occupation. 
P-162, Aviation, 520 No. Michigan Ave., Chi- 
cago, Ill 








POSITIONS WANTED 


ENGINEER, nine years’ experience design, con- 

struction flying boats and landplanes, expert 
stress analysis and metal structure design, seeks 
responsible position offering future opportunity. 
toda, Aviation, 520 No. Michigan Ave., Chi- 
cago, 


EXECUTIVE engineer, 17 years’ active experi- 
ence with commercial and military aircraft 
in charge of drafting and engineering. Specialist 
in creative design, analyses and metal construc- 
tion. PW-158, Aviation, 330 West 42d St., 
New York. 
LICENSED A & E, private pilot with one 
hundred hours, desires connection with private 
owner. Will consider anything anywhere. 
E. B. Taylor, Leland, Miss. 


TRANSPORT pilot with 3,000 hours and six 
years’ experience in commercial flying, with 
land and seaplane ratings. Best of references 
and engaged at present. Desires position in 
fore'gn country with responsible company. 
Aviation, 343 8th Ave., Pelham, New York. 


TRANSPORT pilot, college man, over *.000 

hours, day and night flying, open and closed 
ships, wishes connection with company or in- 
dividual. Will go any place. Best references. 


J. “Russ” Hosterman, Box 144, Millheim, Pa. 




















AGENCY in technical line wanted for France. 
_Inquire Egon Dusauch, Dept. Rychnorsky, 
25-27 Rue Compans, Paris 19, France. 


BUSINESS OPPORTUNITIES 


INQUIRIES solicited from corporations inter- 

ested in raising capital through marketing 
corporate securities. The Brookworth Co., Inc., 
110 East 42nd St., New York. 


_For Aircraft Industries 

Improved site, approximately one mile square, 

in this vicinity: specifically adapted to the 
successful operation of every branch of Air- 
craft industry due to commercial, industrial 
and natural advantages it possesses: photograph 
and data forwarded upon request; 5 years free 
taxes. Ed. Lea Davis, Flatiron Bldg., Chat- 
tanooga, Tennessee. 

















Incorporate Liberal Delaware Laws 
Preparatory financing inventions, business. Se- 
cure organizers perpetual control. Reasonable. 
Booklet, forms free. Universal Charters Assn., 
Dover, Del 








FOR SALE 


es FOR SALE 


FOR SALE: All parts for OXX-6 Swallow except 

fuselage. Motor has Scintilla and newly re- 
built Dixie. Will sell complete or part. Best 
cash offer accepted. Thomas E. Mills, 88 Locust 
St., Gallipolis. Ohio. 


FOR SALE: Command-Aire OX-5, licensed, per- 

fect condition, few hours. $775, or will trade 
for lighter ship. A. Deacon, Box 143, Lake 
Worth, Fla. 


FOR SALE: Waco “F’’ Warner, excellent condi- 
tion. For quick sale, $2,250. Waco Glider 
(new), crated, $75. Curtiss OXX-6 motor, just 
overhauled; equipped with one Scintilla and one 
Dixie magneto; crated, $125. Many new and 
used parts. Robbins Flying Service, Akron, Ohio. 
FOR SALE or trade for cabin plane OX-5 Bird, 
like new, excellent condition, always been 
kept in hangar. 3 OX-5 motors, 1 OX-5 Marine 
Curtiss Conversion, cheap. Seward Aircraft, 
Arcadia, Fla. 
FOR SALE: Jenny, new production wings and 
tail group. 25 hours on motor since complete 
overhaul. Set up in hangar ready to fly. $200. 
V. S. King, Chandlers Valley, Pennsylvania. 
FOR SALE: New Szekely 30 hp. motor, a 
bargain or will trade for or by Szekely 45 
or Continental 40. H. L. White, 17th and 
Crocker Sts., Des Moines, Ia. 























AEROMARINE Klemm, Leblond, licensed, no 

crackups, always stored in hangar; airwheels, 
compass, navigation lights, auxiliary wing tank. 
FS-160, Aviation, 330 West 42d St., New York. 


AMERICAN Eagle, OXX-6, turns 1,450 ground, 

,new cover. Pioneer compass and airspeed. 
Pioneer altimeter, new tires and tubes. Licensed. 
$750. W. Field. Stratford, Conn. 


CHARTER, especially equipped Photo ship. New 

type Challenger Curtis Robin, 5 to 6 hours’ 
cruising range. Service ceiling 14.000 feet. 
Will make exceptional bargain on hourly rates. 
Write or wire. Travel Air Service, St. James, Mo. 








GREAT LAKES, cash bargain. Less than 250 
hours. Like new, perfect condition. A real 
buy. P. O. Box 3512, Durham, N. C. 


KINNER K5 No. 1147, good running order. 
300 hours. Best offer over $275 takes it. 
Philip Meinke, Willoughby, Ohio. 
KINNER Davis, Oleo landing gear, air-wheels, 
extra instruments, top speed 130 m.p.h. For 
sale or trade (Fleet or Waco-F preferred). Just 
completely re-covered and four hours since 
engine had complete overhaul. Total time 124 
hours. Service Field, Park Heights Ave., 
Baltimore, Md. 














BLIND 


or 
INSTRUMENT FLYING 
By Howard C. Stark 
(Veteran Air-Mail Pilot) 
Comprehensive instruction book for Pilots, $1.00. 
Howard C. Siark, Box No. 1, Newark, N. J. 


PIONEER AIRCRAFT CO. 
REPAIRING 
Service + Reliability + Low Cost = 
SATISFIED CUSTOMERS 


315 Passaic St., Rochelle Pk., N. J. 
Pioneers Since 1911 Phone Hackensack 2-9725 











HOME STUDY WILL 
HELP YOU THROUGH 


If your problem is to prepare for the Transport 
License examination, the means is at hand, effi- 
ciently, economically. 

The University of Wisconsin Extension Division 
teaches Meteorology and Navigation by correspond- 
ence study. 

Former students report this training of material 
—_ in passing Department of Commerce examina- 
tions. 


The course, written and taught by a Transport 
Pilot with Navy training, comes in 16 assignments. 
Write for information to 


UNIVERSITY EXTENSION DIVISION 
University of Wisconsin, 
Madison, Wisconsin. 


Repair That Plane Now 


at Reasonable Prices 


Repair work on planes and motors 
done by first-class, licensed, highly ex- 
perienced mechanics and yet at fair 
prices. Let us give you an estimate 
on your plane now and get it ready 
for spring flying. 


Standard Air Service Inc. 
Repair Dept. 
Teterboro Airport 
Hasbrouck Heights, N. J. 


Wright “Ike” Vermilya, Jr., and Stanley C. 
“Jiggs” Huffman 
anounce 


The Vermilya-Huffman Flying Service 


Their fiying friends are invited to use their serv- 

ice and storage facilities at Cincinnati. 

Formerly Metal Aircraft Hangar, north end of 
Lunken Airport, Cincinnati, O. 








HOW MANY HOURS 


Since your propeller was etched and 
inspected? You can’t afford to take 
chances with it. Prices for this work 
are lower than ever before. We repair 
any propeller that can be safely re- 
paired and for less cost to you. Work- 
manship guaranteed. 


While you wait service if you bring it. 
Twenty-four hour service if you ship it to 


Aero Propeller Repair Company 


U. 8S. Dept. of Commerce Approved 
Propeller Repair Station 


Cleveland Airport 








FOR INFORMATION 
ON PARACHUTES 


Write 


JOE CRANE 
Roosevelt Field, Mineola, L. I., N. Y. 


Hangar, with Office and Repair Stop at- 
tached to si 


side. 
Hangar, 80x60-ft. deep, no supporting 
columns in h . Door opening 75 
ft. wide x 14 ft. 9 in. in the clear — 
Richard Wilcox Hardware. All side- 
walls glassed: covering rustless Copper- 
loy. For information 


Jo. Wetzel, 61 Wall St., Trenton, N. J. 














HANGAR STORAGE 


In heated hangar now available at Teter- 
boro Airport at reasonable rates. 


STANDARD AIR SERVICE INC. 
Hasbrouck Heights, N. J. 











$e. 
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FOR SALE 











ONE new Bull Pup, NC-12104, with airwheels 

and brakes for $950. Deliver anywhere. 
Cc. W. Ludwig, Grand Ave. & Forest St., 
Wausau, Wis. 





TRAVEL- AIR OX-5, Al condition. Half hour 

since overhaul. "Landing lights and cockpit 
covers. A buy at $900. Janesville City Air- 
port, Janesville, Wis. 





OXX-6 Travel Air biplane, Scintilla mags., steel 
propeller, complete set instruments. ° aes 
license, perfect condition. Quick sale, $750 
cash. FS-159, Aviation, 330 West 42d St., 
New York. 
Ww ACO cabin demonstrator, perfect, $3,900. 
Three OX-5 motors, $125, one with complete 
overhaul. New York Aircraft Distributors, Inc., 
Brooklyn, N. Y 











EQUIPMENT WANTED 





WANTED: Right wing of American Eaglet, also 

right front strut, rear front strut, jury strut. 
Clement J. Peront, 123 Webster St., Man- 
chester, N. H. 





Ww ILL buy if priced right, licensed Bird, Mono- 
coupe, Waco, Eaglet or Stinson, Jr. Carl 
Hanson “Airport,’’ Youngstown, Ohio. 


WANTED: To trade OX-5 motor, overhauled, 
and other OX-5 parts for Erwin » Phe Auto: 
Chute must be in good condition. he Auto- 

Equip Company, Rocky Mount, 

WANTED: Best cash buy in licensed Robin, Stin- 
son, Monocoupe, Moth, Bird, Waco or s‘milar 
hip. Describe fully. Cc. J. McBride, 257 S. 

16th St., Philadelphia, Pa. 

















WANTED — Amphibians and _ flying boats. 
Describe fully ge ving best price. EW-163, 
Aviation, 520 No. Michigan Ave., Chicago, Ml. 


EXCHANGE 


1931 Lincoln, 5 passenger coupe, prac- 
tically new for modern 2 to 5 place, 
open or closed, ship. 
BRUNE 
Room 30600, 500 Fifth Ave., New York 
Longacre 5-1286 





New Stearman Business Speedster C-3R 
Demonstrator. Wright Whirlwind 240 
hp. Beautiful vermilion and maize 
paint job. Lots of extras. Top speed 
133 m.p.h. 1,000 ft. per minute climb. 
Landing speed 42 m.p.h. Ideal plane 
for the particular business man who flys 
and wants the best. Factory list $8,500. 
SPECIAL $4,800. 


New Stearman Cloudboy 6H Demonstrator. 
Kinner C-5 210 hp. Motor time 38 
hours. Complete set of instruments in 
each cockpit, 30x5 wheels and brakes, 
adjustable parachute seats, special 
inertia starter, steel prop., tail wheel. 
Painted light blue and maize. Top 
speed 120 m.p.h. Climb 900 ft. per 
minute. Factory list $10,250. SPECIAL 
$3,600. 


Stearman C-3B powered with J-5. Motor 
has 28 hours since complete major 
overhaul by Air Associates, Chicago. 


Equipped with steel prop, brakes, 
lights, duals, speed ring, cockpit 
heaters, eclipse starter, usual instru- 


ments plus Pioneer raté of climb, air 
speed, turn and bank, and compass. 
Ship has never been damaged. Always 
kept in hangar, covering good. Re- 
licensed to February 15, 1933. Factory 
list $10,350. SPECIAL $3,250. 


Waco “C” four place cabin Demonstrator. 
Continental A-70 motor, 160 hp. 
Equipped with Heywood starter, air 
speed, brakes, baggage compartment, 
speed ring, special paint job. Motor 
and ship in perfect condition through- 
out. Looks as new and clean as day 
it left factory. Factory list $5,985. 
SPECIAL $3,750. 


Write or Wire 


Hanfords Tri-State 
Airlines, Inc. 


Factory Distributors Stearman and Waco 
Aircraft 


Sioux City, Iowa 








FREE BALLOON 


35,000 cu.ft. two ply rubberized fabric 

envelope. Complete equipment including 

net, valve. loadring, basket, envelope 

wrapping cloth, new dragrope and 70 sand 

bags. Excellent condition. Price $350. 
S. A. U. RASMUSSEN 


606 Marquette Bldg., Detroit, Michigan 


FOR SALE 


BUHL BULL PUP 


Brand New Szekely Powered. This little 
ship licensed and equipped with Air 


Wheels. Price $900. Will accept good 
Anteunauile as part payment. Write or 
ire, 


Becker-Forner Flying Service, Inc. 
Jackson, Mich. 








FOR SALE 
American Cirrus 90-hp. Engine. Brand new 


$475. 
English Cirrus MK., I1I—90-hp. Engine, 
3 


95. 
Westbrook Sportster, new condition, 55 hrs. 
Licensed $1,600. 
PERDEW 
278 Passaic Ave., Hasvrouck Heights, N. J. 


FOR SALE 


Travelair A6000 A with Wasp 


75 hours since overhaul, Landing Lights, 
Couch, Toilet Compartment, Generator, 
Flare Brackets, Hand and Electric Inertia 
Starter, excellent condition, engine check 
every 10 hours. Formerly owned by 
Wallace Beery. Attractive price. 
BELLANCA AIRCRAFT CORPORATION 
New Castle, Delaware 








J-5 Four-Place Stinson Junior 


with wheel dual control. Licensed and in perfect 
condition. Flown less than 100 hours. Ship is 
equipped with N.A.C.A. cowling, standard steel 
propeller, and with plenty of instruments. Terms 
to responsible buyers. Make us a proposition. 


Becker Forner Flying Service, Ine. 
Jackson, Mich. 





For Sale—-USED AIRPLANES 


All Types—Excellent Values 
Rock Bottom Prices 
Write or Wire for Price List 


CURTISS-WRIGHT FLYING SERVICE 
Sales Department 
29 West 57th Street, New York City 








deenennsenenaee 


CURTISS FLYING BOATS 


> 2—New Curtiss Boats, $1,000 each and 
1—Used One for $400. Condition of boats 
are excellent. 
N. 0. AIR LINE 
i 1131 Lesseps St., New Orleans, La. 


FOR SALE 


Eaglerock OXX-6, $475; Waco OX-5 $575: 
Curtiss Jr., Bg hours, $795; Eaglerock 
Hisso $1,075: Great Lakes, 74 hours, 
$1,150; Stinson Lycoming DeLuxe at half 
original price; many others. Descriptive 
list free. 


BECKER FLYING SERVICE, Inc. 
Buffalo, N. Y. 





. 


ANNOUNCING NEW COURSES 


AVIATION 
RADIO 


now 
offered to 
you by Ul 


Now: for the first time, you can learn 

aviation radio as it should be taught. 
For RCA Institutes, America’s oldest 
radio school, has just announced its new, 
complete courses in this thrilling and excit- 
ing branch of radio at the New York Resi- 
dence School, and for Home Study. 


These new courses come as a result of many 
demands. But before RCA Institutes offered 
these courses, a tremendous amount of re- 
search, study, investigation was conducted. 


The courses as they are offered today are 
complete in every detail. Aviation radio 
equipment, aerology, avigation, all the 
subjects necessary to meet the requirements 
of the new. government license. When you 
have completed them, you become fully 
qualified for any position in aviation radio. 
No corners have been cut, no expense 
spared, to make them the finest courses 
taught anywhere. A special staff has been 
provided at the New York School. 


At RCA Institutes, in addition, you may 
learn any other branch of practical radio. 
Elementary and advanced courses are avail- 
able, in the four big resident schools in 
New York, Boston, Philadelphia and 
Chicago. Or through extension courses 
for home study. Modern equipment, expert 
teachers, yet low tuition costs. 


Investigate today! Write for complete de- 
tails on these new aviation radio courses— 
or any other branch in which you may be 
interested. Use the convenient coupon. 


A Radio Corporation of America Subsidiary 











FOR SALE 


PROPELLER 


Hamilton Standard Steel 
Hub Number 7283, diameter 9 ft.x6 in. 
Approved for J6-300 or Wasp Jr. Motor— 
324 hours—not used since etching. 
Reasonable. 





FS-164, Aviation k 
330 West 42d Street, New York City 








Rebuilt Airplane Engines 
Curtin Ge unas 6080+ oie canes 13 each 
Curtiss OXX6 75 
Hisso Model A ‘ 
Hisso Model E .... 256 each 
Wrist. Te 6 oh. <0:t5 00.8 4 tries 345 each 

Send for Complete Descriptwe List 

HECKMAN MACHINE WORKS 

4°26 W. Like St., Cricago, Il. 





RCA INSTITUTES, Bae, Dept. AV-3 
75 Varick Street, New York 
Gentlemen: Please send me your General Catalog. 
I am checking below the phase of radio in which 
I am particularly interested. 
Aviation Radio. 
Broadcasting Station 
or Studio. () Servicing Home En- 
Microplione Technique. tertainment Equip- 
Talking Pictures. ment. 


Television. 
Radio Operatings 


PN ab Ove eck caviok (404+ Ota) 6 an eee 
Address ..... 
Occupation 

Bi wh ciel ob eh Mab 
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BUY FOR SPRING NOW 


Seaplanes — Landplanes 
Amphibions 
Outstanding Buys This Month 


Warner Aristocrat, 110 Warner, 3-Place 
Cabin Job, 350 hours, kept in hangar. 
Price $950 cash. 


Savoia 3-Place, Cabin Job, privately 
owned, 125 H.P. Special paint job, 150 
hours, overhauled with 15 hours since 
overhaul. Excellent condition, inspected 
= assed by Department of Commerce. 

lable for demonstration. Price 

Gavete 3-Place Open Job, 90 H.P. Plane 
has had very little use. Excellent con- 
dition. Price $2,475. 


Savoia 3-Place Open Job, 90 H.P. Ex- 
cellent condition. Low flying time. 
Price $2,750. 


Bird 100 H.P. Kinner Motor. Relicensed. 
In A-1 condition. Price $1,900. 


d-5 Stearman, $1,350. 


Fairchild FOC-2, five-passenger Cabin Air- 
plane, Wright Whirlwind J-5 Engine, 
225 hours, perfect condition, just re- 
licensed, complete instruments, _pri- 
vately owned, never cracked. Price 


a a0, Single Wasp Jr. 300-hp. 
~—. 6-place amphibion, total time 
3 hours with two hours since over- 
haui by Pratt & Whitney and Sikorsky 
factories; relicensed, like new, guar- 
an Price $10,500 


Wright Whirlwind Engine, J-5, 225 hp., 
40 hours total time, top overhaul just 
finished, together with Micarta Propel- 
ler and Hub at $675. Also one complete 
Pioneer Instrument Board including 
Bank and Turn, Rate of Climb, Clock, 
Altimeter, Oil oereape and Pres- 
sure, etc. Less than half price. 

Hermes 115-hp., 4-cyl. Air-cooled Engine, 
fits Cirrus Engine Mount, cost $1, 280. 
Total time 47 hours, rfect condition, 
price with propeller hub and propel- 
ler complete, $225 

Bellanca 6-Place Cabin Airplane, Wright 
Whirlwind J-5B Engine, overhauled, 
re-covered, re-licensed, new upholstery, 
perfect condition, $2,600. 


Many other exceptional oY including 

Trainers ngines: Wasps, Hornets, 
Cyclones, Wright Whirlwinds, Propellers 
and Instruments, etc. 


Phone, write or cable your requirements to 


GEO. R. POND, Test Pilot 
Pent House, 267 Fifth Ave., New York 


Airplane Propellers 
SPECIAL 


Prices for March and April 
BUY AN EXTRA PROP. 


OX5 with all metal spinner......... $45 

OX5 without spinner ............+-- 40 

OX5 with spinner for Bird Ship...... 30 

REMMION WW OPTED... ccicccceccccccvcccs 35 

Challengers-Hissos-Whirlwinds ....... 50 

LeBlond-90 

A a it Matte be tsp aed $35 
arner-85 

Szeke Sei abit Gd ss oom $25 

} mf 

Cirrus, old production ........-+++-+ $20 


LeBlond-60, old production, with 


SPUMNGEP cc ccccccccccccssccssece 30 
LeBlond-60, ‘ola production, without 
SHIMMET cccccccccccccecccscccce 
LeBlond-60, new production 
Genet with spinner without-spinner 
we $40 $35 


STONE PROPELLER COMPANY 
“Supreme Propellers” 
Wichita, Kansas. 





INVERTED ENGINES 


1 Mod. AS-8 Argus 80 hp., new, $500 
1 Mod. B4 Pirate 95 hp., 
50 hours, $800 
1 Mod. B4 Pirate 95 hp., 
300 hours, $700 
1 Mod. C4 Pirate 125 hp., 
40 hours, $900 
1 Mod. A6 Buccaneer 140 hp., 
150 hours, $1200 
1 Mod. B6 Buccaneer 160 hp., 
90 hours, $1400 


Above engines, except Argus, which is 
brand new, have all been overhauled by 
us to the point where a new engine guar- 
antee will be given. Subject to prior sale. 


Menasco Motors, Inc. 
6718 McKINLEY AVENUE 
Los Angeles, Calif. 








Autogiro For Sale 


Owing completion of advertising contracts 
involving its use, our PCA2, 300 hp. J6E 
Autogiro is for sale, either on strictly cash 
basis or in trade on high speed open ship 
which we will need for other advertising 
work. Autngiro, including landing gear 
and rotors, completely overhauled by Pit- 
cairn factory December. Motor also had 
complete general overhaul at Wright fac- 
tory same time. Machine always received 
expert care and has never either been 
cracked or suffered slightest damage to 
vanes since purchase, 


THE HORIZON COMPANY 


818 Miners’ Bank Bldg., Wilkes-Barre, Pa. 


LOWER PRICES 


Lambert Monocoupe...........+.6- $1450 
Challenger 185 hp. Robin......... 1475 
MINEO? DEOMONPUES. pce crcsvcccces 1575 
J-6 Eaglerock, 1 year old ......... 1785 
Stinson Junior, Lycoming, 90 hours.. 2375 
Waco 226, like tad PEE AO NET gs 2250 
Wo. EA) SRR 425 
New Comet, la ts on Aho pane 425 
Chevrolair, 4 cyl. inverted 100 hours 275 
Wee. itl. 553s cc.c.0.0s 60 a0 3's 1985 
Hamiiton Steel Props—J-5......... 100 
Scintilla MN-7 Mag’s............. 30 
New Hamilton Wood Props for all 
| arr 45 


All planes licensed—terms can be arranged. 
For full information write, wire, or call. 


MAJOR LESLIE G. MULZER 


Nepco Tri City Airport 
WISCONSIN RAPIDS, WISCONSIN 








C. Wasp Ireland Amphibion 


5 Place Dual Control, Elec. Inertia Starter, 
— Steel Propeller, High Speed 120 
p.h., in perfect condition, relicensed 
Fe. 5. Pig right for quick sale. 
M. E. VAN SANT 
Hotel Governor, 166 So. Virginia Avenue 
Atlantic City, N. J. 


CURTISS MOTORS 


We have cut the price of our OX5 and OXX6 
motors for airplanes from $175 to $70 each. 
We have only a few left. These motors are rebuilt 
like new and are the best buy on the market today. 
Will send full information to interested parties. 
GRANT MARINE MOTOR CO. 


827 Whittier Boulevard, Detroit, Mich. 











rn CHEE A" MAGNETOS 


all types at the original prices. Also 
other o # dt magnetos, such as Berling, 
ae, Splitdorf, at asto: ngly low 
prices. Latest style Robert Bosch Boosters, 
brand new at only $6.50 each. Parts for 
all types of magnetos. Shielded and un- 
shielded Reruseses for 9 cylinder engine 
$22.50 each 
MAGNETO BROKERAGE 00. 
104 N. Halsted St., Chica 


Stinson Jr.—J5 motor, speed ring, landing 
lights and flares, $2,300. 

Stinson Sr.—6 pass., J6 motor, semi air 
and tail wheels, SMIDB Style. eiresead 
and licensable for 300 motor, $1,9 

Travelaire—J5 with yh starter, = 
cently re-covered, $1, 

Above ships are licensed eon: in good shape. 

KNOWLES FLYING SERVICE 
City Airport, Detroit, Mich. 


FOR SALE 


2 Engines—Wright J-6 300 
Modernized but in need overhaul. Total 
time 593 hours and 311 hours—wmake offer. 


BELLANCA AIRCRAFT CORPORATION 
New Castle, Del. 





0, Illinois 
ceeceeecoens Oeverecccetnececoscccsesnece 








FOR SALE 


Laird LCRW-Wasp 


Earth Inductor Compass, Climb Indicator, 
ship good condition P36 hours since over- 
haul, price on application. 

BELLANCA AIRCRAFT CORPORATION 


New Castle, Delaware 


FOR SALE 


J-5 PITCAIRN MAILWING 


312 hours total time, 60 since complete 
overhaul. Perfect shape. Dual Instru- 
ments, Flares and Landing Lights. For 
quick cash sale $1,800. 

FS-157, Aviation 
330 West 42d Street, New York City 


SACRIFICE SALE 


J4 220-hp. straight wing Whirlwind Waco 
licensed and in perfect condition. Ship 
well streamlined and plenty fast. No 
reasonable offer refused. 


Becker Forner Flying Service, Inc. 
Jackson, Mich. 

















FOR SALE 
A real buy. Warner 110 H.P. Inland 
Super-Sport 2 Place Side by Side Ship 
This ship is the same as brand new. 
Wonderful performing ship and loaded with 


instruments. This ship must be seen to 
be appreciated. Priced to sell. 


Becker Forn Service, Inc. 
wir >” ahead 


one 

FOR SALE 
The following licensed airplanes, all in ex- 
cellent condition, always kept in hangars 
and serviced by licensed mechanics. 
6-8 place Wasp Flamingo all-metal, $3,800. 
Lycoming Stinson with specials, $2,750. 
Inland Sport LeBlond ‘65’, $1,175. 
Two OX-Robins with specials, each, $775. 
Curtiss-Wright Junior, $775. 

IOWA AIRWAYS CORPORATION 

Write, wire, or telephone. Fort Dodge, Iowa. 




















e Sea planes 

Nearly new J5, 220 whirlwind straight wing 
Waco Heywood air starter, fifty hours on motor 
since complete overhaul. 

a4. Ln whirlwind straight wing Waco streamlined 


nsed. 
BR one set used only 
20 hours. All in perfect condition at bargain 
prices. Write or wire your offer. 


ROSS BECKER, Jackson, Mich. 











Best Offer Gets It! 


Warner Cessna in perfect condition. Motor 
completely overhauled. Will deliver and 
teach buyer to fly if desired. Write or 
wire: 


LAWRENCE E. ROGERS, Belleville, Mich. 





282AIRPLANES FOR SAL 
Write for FREE List of Bargains Today 
Sensational Clearance Sale of New and Used Planes. 
Rearwin Jr., $745; Lyc. Stinson, $2,450; Hisso 
Lincoln, $625; Challenger Robin, $1,175; Wright 
J6 Robin, $1,495; OX5 Parks, $450; Gypsy 
Moth, $1,100: Warner Monocoupe, radio equipped, 
$1,995. Write or wire. 

WESTERN AIRPLANE SALES CO. 
Largest used plane dealers in the Middle West. 

602 Graphic Arts Bldg., Kansas City, Mo. 


SEGLGSUGOREOOGEUOEESESERSSGGRGREREGOS EONS SREReeeeeeeonseNeueneneetetcecceeeS 











Warner 90 H.P. Inland Sportster 


Like new. Steel prop., semi-air wheels, 
complete instruments. Special paint job. 
New August 1930—300 hours. 


$1600 
OAKLAND FLYING SERVICE 





Alameda Airport, Alameda, Calif. 
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Closing Out At Bargain Prices Our Entire 
$40,000.00 Stock of New and Used Airplane 


Engines and Aeronautical Supplies 


CONSISTING OF: 


2 Wright Whirlwind J-6 300 H.P. Motors: 3 J-56 220 H.P. Motors, completely major 
overhauled and test run; 2 Warner Scarab 110 H.P. Motors, same as new; 1 Wasp 
Series B, 525 H.P. Pratt & Whitney Hornet Motor, complete with propeller and starter; 
total time 150 hours, condition guaranteed perfect; 4 Rebuilt OX5 Motors; 2 brand new 
OX5 Motors in original crates; 1 Lycoming 215 H.P. Motor, condition perfect. 


A Large Supply of New and Used J-4, J-5, J-6 and Warner Scarab parts, consisting of: 
Crank cases, master rods, articulating rods, crank shafts, cylinders, pistons, piston pins, 
carburetors, new and used J-4, J-6 and J-6 Thompson valves, Hisso Waco Radiator, OX5 
Waco Radiators, center section tanks for Waco, Waco Ailerons, wings, center section and 
tail group complete, also Pioneer compasses, bank and turns, Air speeds, Tachometers, etc. 
2 J-5 Eclipse Electric Inertia Starters; 1 J-6 Eclipse Electric Inertia Starter; 2 J-5 Eclipse 
Hand Booster Starters, and 2 Warner Eclipse Starters; 3 J-5 Hamilton Standard Steel Pro- 
pellers like new; 2 Brand new J-6 300 H.P. High Speed Hamilton Standard Steel Propellers; 
2 Warner Steel Propellers, cannot be told from new; 4 new and used J-5 Hartzell Wood 
Propellers, complete with hubs. 1 Set of Edo DeLuxe Pontoons for Whirlwind Waco, 
perfect condition. 1 Russell Lobe 24 Ft. Parachute, same as new. Hundreds of other 


parts not listed. 


All parts, motors and propellers shipped subject to inspection upon payment of twenty- 


five percent of purchase price on same. 


Write or Wire 


MICHIGAN AERO MOTORS, Jackson, Michigan 














$$°$'$ CAN BE SAVED 


We must sacrifice the following to make 
room for WACO DEMONSTRATORS 
We will demonstrate and deliver FREE in New 
England or outside this territory for half expenses: 


DETROIT AERO MOTORS CO. 


14019 Hamilton Ave., Detroit, Michigan 








TAP eee eee ee ee 


standard. Fuselage and wings recovered. 


SEE Ba dnd ss i'ncccceyec.6 ck 0th $2 
demonstrators, one 60 hrs., other 100 hrs. 
GF nace sete ss s+6d bones eharsevrn 
ARROW SPORT—150 hrs. 25 since overhaul, 
ALL SHIPS N. C. LICENSE 


What Cheer Airport, 
Pawtucket, Providence, R. I. 





ARISTOCRAT CABIN—165 hp. Continental—3 
place Fast with top speed 125 mph. Motor and 
ship 126 hrs., always hangared. Licensed to July, 
1932 $1700 
WACO F 110 hp. Warner—Color and quent 

ta 


time 300 hrs., 35 only since complete overhaul. 
Passengers think it’s a new ship. $500 sit 
00 


N-B TRAINERS—(two)—85 hp. Genet—Both 


Look 
like new. 359% off list price, at...$1350 either. 
EAGLET—less 100 hrs. New Prop. ene 73 


WHEEL—TIRE—TUBE SETS 


and two new tubes. 





Airwheels. Write us for exceptionally low 
USED STEEL PROPELLERS. 


MOTORS FOR SALE 
J-5 Wright motor, ninety hours flying time 
Continental 40 H.P. practically new...... 





Set includes two brand new wheels, two new tires 


Siae Per Set 
24x4 Complete set of two..........005- $19.00 
26x4 Complete set of two.........ee00s 12.50 
26x5 Complete set of two .......... oo 23.50 
30x5 Complete set of two with brake 98 

Dt. 6.5.6.00 0004.00 905.9-4008 80eb ade d 
32x6 Complete set of two with brake assem- 

WD 00000005 600b0es6onnee seeds 26:00 


New and Used Airwheels and Tires, also Semi- 


prices. 


- -$550 
$275 





BARGAINS 


Ryan B-1, J-5 motor, 23 hours since over- 
haul. Re-covered last year, painted 
vermilion and cream. Steel prop., new 
upholstering. Ship never cra » 

Licensed Sept. 1, 1932. $1,650. 


Travel Air 2000, OX5 motor. 75 hours 
since new. Covering good, blue and 
silver color, duals, 30x5 wheels, 
licensed Feb. 1, 1933. $750. 


Travel Air 3000, 150 Hisso motor. D.H. 
wheels, chromium plated struts, bag- 
gage compartment, covering good, never 
cracked up, relicensed to Dec. 15, 1932. 
$900. 


Curtiss Junior with Szekely 45-hp. motor. 
70 hours since new. Motor has new 
style heavy wall crankcases. Licensed 
to May 1, 1932. never has been 
cracked up. $700. 


Buhl Bull Pup, Szekely 45 oe 103 hours 
since new. Heavy wall crankcases. 
Painted vermilion and yellow. Air 
wheels and baggage compartment. 
Never cracked up. Licensed to June 1, 
1932. $750. 


New Buhl Bull Pup with Szekely motor. 
Flown only from factory. Same equip- 
ment as above Pup. Licensed to June 
1, 1932. $875. 


Waco Ten, OX5 motor. 17 hours on 
motor since new. Equipped with duals, 
D.H. wheels, new radiator, re-covered 
last year, painted vermilion and cream. 
Licensed to Feb. 15, 1933. Never 
cracked. $600. 


Swallow TP, OX5 motor, turns 1400. Air 
wheels, new prop., covering good, 
licensed to Feb. 15, 1933. $500. 


Swallow TP, OX5 motor, turns 1400. 
Always  hangared, never cracked, 
licensed to April 15, 1932. $400. 


Hanfords Tri-State Airlines, Inc. 


Owners and Operators A-I-A Rickenbacker 
Airport 


Sioux City, Iowa 








AIRPORTS, AIRLINES, FLYING SCHOOLS, DEALERS: Lend a real 
aeronautical tone to your offices and waiting rooms. Use these airplane chairs. 
They are appropriate, comfortable and inexpensive. 





They are built to last! 

















$25.00 AIRPLANE 
CHAIRS 


ony | 


99 


EACH 











I just bought 117 real airplane chairs 
Cost the factory $15 each in 500 lots. 
Made by Heywood-Wakefield, famous reed 
furniture manufacturers. Worth $25 retail 
at least. Got them dirt cheap! Now you 
can buy these airplane chairs for only 
$4.95 each. 
HERE’S WHAT THEY ARE 
Light, Strong, Durable, Comfortable, (very 
comfortable), Distinctive, Even Beautiful! 
Unless I miss my guess, these few chairs 
will not last long. That is why you ought 
to send your order right now. 
USE THEM 
—on the Porch— —in the Office 
—at the Bungalow— 
—in your Den— —on the Yacht 
Sold 80 of them in one month. 
Have only 37 remaining when this was 
printed. 





If you buy aeronautical 
materials, supplies or 
articles like airplane 
Piston ash trays, air- 
Plane piston book ends, 
ornamental propellers, 
ete., a dime sent me 
with the coupon filled 
out with your name 
and address will secure 
for you my latest cata- 


best investment you | Street 
ever made. 














REMEMBER! 


there are only 37 left and they are 
exactly like the illustration in natural 
Reed finish. You can have your chairs 
finished in green, old ivory or orange 
red, for only two dollars extra. These 
splendid, distinctive and useful chairs 
are being offered at approximately 
one quarter of their real value. Use 
the coupon below and get your order 
in while all colors are still available. 
(No charge for packing or crating.) 








Pin Money Order, Check or 
Dollar Bills to this coupon. |-------~ nas 
I'll do the rest. 








KARL ORT, 
630 W. Poplar St., York, Pa. 

Dear Ort: I sure would like to have some of your 
airplane chairs. Enclosed find $....4..... viene ae 
which please express to me right away........+-- es 
chairs as checked. 

If you wish chair finished, state Color Desired. 

First Choice 


log and will be the Name .... 


ewww wenn oeee 


oo ee Fe Second Choice.......... 1 

















ee re ee ee. 
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AIRCRAFT SERVICE DIRECTORY 











Flightex A Covers 


Made for any ship and guaranteed 
to fit or your money back. Sold 
complete or in separate pieces. 
Manufactured since 1926. Made 
of fresh cloth. We also sell dope, 
rib cord and tape. 


Write for price list. 


SWEEBROCK AVIATION 
CO., INC. 


Box 176, Dept. A.. Ft. Wayne, Ind. 











The Plywood that is Stronger than Steel 


@ Mighty hydraulic hot-plate presses convert one- 
piece veneers of sturdy Baltic Birch and waterproof 
casein adhesive into durable plywood panels of 
balanced, resilient strength. Specified by leading 
aeronautical engineers. 

Let us quote on your requirements. 


Send for Plycor Data Sheet and Information 
THE .P_L Y C (eee 





500 S. WESTERN AVE CHICAGO, ILL 





WHY PAY MORE 


Waco 10 Wing Cover, Flightex $16, Airter $8. 

2-in. Pinked Tape, 100 yds., Flightex $2.50, Air- 
tex, $2. 

Waco 10 Wing Spar, Dep’t Com. Appr’d, $10. 

Army Spec. Cl. Nitr. Dope, 5 gal., $6.25. 

Covers for all planes. Discounts to repairmen. 
AIR TRANSPORT EQUIPMENT, INC. 

Roosevelt Field, Garden City, N. Y. 











PROFESSIONAL 
SERVICES 














= g REPLACEMENT PARTS 
2s J- 5 J-6 


r+ KINNER & WARNER 
- Send for lists. 
Air Transport eer Ine. 
Garden City, N. Y. 


STAINLESS STEEL 
TIPPED PROPELLERS 
FLOTTORP PROPELLER CO. 


1836 Linden Ave. S. E.., 
Grand Rapids, Mich. 





Patent Your Ideas 
Call or send me a sketch of your 
inventim Phone LOngacre 5-3088 


FREE Inventor’s Recording Blanks, 
Confidential Advice. 
U. 8S. and Foreign Patents secured by 


Z. H. POLACHEK Coxsuit’* gnetneer 


1234 BROADWAY, N. Y., at 31st St. 








Phenix Clear Nitrate Dopes 
Clear—$1.20 per gal. in 50-gal. barrels 
—$1.25 per gal. in 39 gal. barrels 
—$1.50 per gal. in 5-gal. boxed cans 
Pigmented—$2.20 per gal. in 5 gal. boxed cans 
Yellow, Blue, Maroon, Green, Cream, Khaki, Alu- 
minum, Black, White. Immediate shipments, fresh, 
high grade. 
PHENIX AIRCRAFT PRODUCTS co. 
Williamsville, N. 





AIRCRAFT ¢ 
DARD IN/ 
KX prs Since 1913 Hes 


*TTANINE> 


TITANINE INC. UNION, N. J. 


PATENTS — TRADE MARKS 


All cases submitted given personal atten- 
tion by members of the firm. Information 
and booklet free. 


Patent Office and Federal Court Practice 


Lancaster, Allwine & Rommel 


Patent Law Offices 
Suite 421, 815 15th St., N. W., Washington, D. C. 











Exclusive Advanced Features 


30% more light with our 
reflector equipped new 
glass lights, permit use of 
smaller bulbs, save bat- 
wer They are smaller, 
lighter, more visible, ap- 
proved, fit old base, im- 
mediate installation, ori- 

entable to any angle. 


$7.50 Set = Al Transport Equipment, Inc., Garden City, N. Y. 














FOR ADVERTISING RATES 
in the 
AIRCRAFT SERVICE DIRECTORY 
Section of Aviation write to: 
DEPARTMENTAL ADVERTISING STAFF 
330 West 42d Street, New York City. 











RADIO CONSULTANT 
ENGINEERS 


Tranemitters—Receivers—Address Systems 
Advice Free 
BROWNING RADIO, ENGINEERING CO. 
St. Louis, Mo. 














WHERE TO FLY 














ALABAMA 


NEW YORK CIT Y———-—— 








ILLINOIS 








IN THE HEART f 
OF THE SOUTH e 
Write for catalog describing our com- 


plete Flying and Ground Courses, now 
available at surprisingly low rates. 


BIRMINGHAM FLYING 
SERVICE, Inc. 
Dept. of Commerce Approved School 
Municipal Airport, Birmingham, Ala. 


NS » ‘2. $0 : 
‘! 





NEBRASKA 


LEARN AVIATION 


WHERE LINDBERGH LEARNED 
Good Pay in Aviation! , Learn at 

Lincoln — where “Lindy” learned. 

Government ee Factcry 

ion. ‘art time employ- 

ment. Write = details. 

Lincoln Ai ne & Flying School 








\v HERES YOUR GUIDE 
w: /[, TO AVIATION 


Shwe? SUCCESS! 
“Skyward Ho!”’ gives full 


| information on training at 
/ World's Largest Commer- 


~ | 


/ cial Fiying School. Check 
/ the course you prefer — mail 
with your name, address and 


age. We’ll send th he book. 
0 Executive Transport Pilots’ Course, 19 months. 
OTransport Pilcts’ Course, 8 months. 
00 Limited Commercial Pilots’ Course, 13 weeks. 
OlAeroplane & Engine Muster Mechanics’ 
Flight Course, 48 weeks. 
0 Aeroplane & Engine Mechanics’ Course, 30 
weeks. 


PARKS” AIR COLLEGE 


Section 3-AV. EAST ST. LOUIS, ILL. 





DANIEL GUGGENHEIM SCHOOL 
OF AERONAUTICS 


Graduate and Undergraduate Courses in Aeronau- 
tical Engineering and Air Transport. Particulars 
from Dean, College of Engineering. 
NEW YORK UNIVERSITY 
University Heights, New York, N. Y. 














EARN BIG PAY IN AVIATION 


Half Million Dollar Ground School Private Airdrome 
Army Instructors Low Tuition 
There’snofiner school in America. Graduatesget biggest wages. 
Most comolete mechanics and pilots courses. 

Write for Free Information 


BEDFORD YMCA TRADE SCHOOL 





Dept. A-3, 1115 Bedford Ave., Brooklyn, N. Y. 














740A Aircra Bide. Lincoin, Neb. 





EAGLE AIRWAYS 


Hinckley, Illinois, 60 Miles West of Chicago 


We offer a very complete aeronautical course and 
courses within the reach of every individual in- 
terested in lea.ning to flyY. Equipped for night 
flying. New Equipment. Transport Pilots. Free 
accommodations. Dealers for Curtiss-Wright sales 
and service. Write for free information. 








The first step in learning to fly 
is to select the right school. Let 
the “Where To Fly” section of 
Aviation help you. 
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ALPHABETICAL INDEX 


This index is published as a convenience to the reader. 
Every eare is taken ‘> cane it accurate, but Aviation 
assumes no BFE for errors or omissions. 
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SCINTILLA 


AIRCRAFT MAGNETOS 


The Lycoming model R-680, popular 
nine-cylinder radial engine manufac- 
tured by the Lycoming Manufacturing 
Company, is Scintilla equipped. 


Like most other leading aircraft engine 
builders, Lycoming has learned to de- 


pend on Scintilla dependability. 





Front view Lycoming Model R-680, 
equipped with one Scintilla dual type 
vertical magneto. 


SCINTILLA MAGNETO CO., INC. 
SIDNEY, N. Y. 








(Subsidiary of Bendix 
Aviation Corporation) 


Contractors to the U. S. 
Army and Navy 






























MODEL “’R” FEATURES 


Increased comfort, roomier cabin, more 
headroom and wider, deeper seats set 
new interior standards 


Vee windshield, improved vision, new 
indirectly lighted instrument panel... 
electric starter easily reached 


a 





Wider doors, easier entrance steps, 
streamlined landing gear ... wind tun- 
nel tested motor cow! 





Buyers Acclaim 
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New Stinson Model “R” 


Critical Buyers, backing their judgment 
with orders for early delivery, acclaim the 
1932 DeLuxe Model “R” Stinson Monoplane, 
powered by Lycoming, to be the best com- 
bination of stability, maneuverability and 
speed with luxurious interior spaciousness, 
exterior beauty and dependable economy 


so far produced in the four-passenger 
cabinclass.... The evident quality and supe- 
rior performance of this new Stinson stamps 
it as the most outstanding dollar value 
ever produced at $5595 at the Factory. 
Inspect and fly it— THEN if this plane does 
not sell itself —you will not be asked to buy. 











“4595 


f. 0. f. WAYNE, MICH. 





THE STINSON MODEL “S” 


This sturdy four-passenger cabin monoplane, 215 H. P. Lycoming powered, has broken all cabin plane sales 
records during the past two years. Wide public acceptance makes it possible to offer this plane, improved in 


quality for 1932, at this sensational new low price. 


TO DEALERS: Increasing demand for cabin plane comfort by both private owners and operators resulted in 
dealer sales of over 350 Stinson Models “’SM-8" and “’S’’ during 1931-1932. The Model “’S”’ at its new low price 
of $4595, and the Model “’R”, new in design and performance, maintain Stinson's leadership in the cabin 


airplane field, and insure profits to Stinson dealers. 


STINSON AIRCRAFT CORPORATION, WAYNE, MICHIGAN 


Division Cord Corporation 





More Than Ever “The Aircraft Standard of the World” 
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Col. Charles A. Lindbergh, Chairman, 
Technical Committee, T. & W. A. 
ready for a coast to coast inspection 


trip of The Lindbergh Line. 





Serves the following 
leading cities: 


New York ~ Philadelphia 
Harrisburg ~ Pittsburgh 
Columbus ~ Springfield, O. 
Dayton ~ Fort Wayne 
Indianapolis ~ Terre Haute 
Chicago ~ St. Louis 
Springfield, Mo. ~ Kansas 
City ~ Tulsa ~ Wichita 
Oklahoma City ~ Amarillo 
Albuquerque ~ Winslow 
Los Angeles ~ San Francisco 


THE B. G. CORPORATI 





One of the great T. & W. A. Multi-Motored 
Air Liners in flight over New York City. 


T. & W.A.— The Lindbergh Line— 
uses B.G. Miea Aviation Spark Plugs 


Passengers, mail and express handled 
by Transcontinental & Western Air— 
one of the world’s largest air trans- 
portation companies—must arrive on 


time. 


Speed and reliability are the services paid 
for. Mail and express cannot be delayed. 


Passengers must not be disappointed. 


The great air fleet of T. & W. A. is kept in 
perfect mechanical condition by regular 
daily inspections and servicing. Only the 
best equipment will satisfy this company’s 
rigid requirements. That equipment natur- 
ally includes B. G. Mica Aviation Spark 
Plugs—regular and radio shielded — because 
they have proved their dependability under 


every flying condition. 








B. G. Radio Shielded 
Spark Plug. Patented 
in the United States 
and other countries. 
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Contractors to the United States Army and Navy and Aircraft Engine Builders 


136 West 52nd Street, New York 


Cable Address: Golsteco, New York 


“~~: ¢* 
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Long hours of rigorous flying in the far parts of 
five continents have made the Corsair truly a 
plane of the world. As seaplanes and landplanes 
Corsairs have inspired enthusiastic praise in 
half a dozen languages. Pilots and operating 
officers find in the Corsair the perfect combina- 
tion of structural stamina, exceptional per- 
formance and reliability that discounts poor 
landing fields or rough water, and forbidding 








When the CORSAIR 


~ goes Abroad 


mountains or desolate plains below. They have 
found the Corsair a truly all-purpose airplane— 
efficient for fighting, observation and bombing 


—the one plane which meets all their needs. 
Chance Vought Corporation, East Hartford, 
Connecticut. Division of United Aircraft & 
Transport Corporation. Sole Export Repre- 
sentative: United Aircraft Exports, Inc., 230 


Park Avenue, New York, U. S. A. 











CHANCE VOUGHT 














